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Of*. jSJB*Ht¥M£, H4 3# N 1 43-1481 (1 9 9 6) {d|2^07=- 
^ : ^Vv^ u ^gft : ^r->n— ^ : ifc^g : T±3-Jl'&<D*£A'ik& 3 — 4 : 0 . 8 
-1. 2:0. 1 ~ 0 . 3:0. 8 — 1. 2:0. 5 — 1 -(*fr¥M}*.ffi 5 0 25"— 

20 

i"5ffi^J SrfitS n t Ktf&h U 7^7^7^ (Fucophilus) A £ *rr 

£Lfc 0 7n7xf7^IlClt5ilI©im 737^7^ 73>f^ 

25 yy-ff-i'*^ (Fucophilus fucoidanolyticus) S I — 1 2 3 4$fc;5^ 3fIIK 

- D - Jf/V? P ~ if RtJ^n > K- a - L - !7 n &±W.-i- Z^t t>H. 
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2 3~4 2°C(Dt5H-efc2)o 
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a -D - ^/V^ t3 if „ K- a - L -7 = if Ojlg^/B £^±T t> 

77*yi:a-D- ^/V ^ n if Rt** yK-a-L-73 v^—if SrtfsJB 

20 Z&xm&rt'Z - 4: %W&h1rttmfc?>\'# n77*ytU =flHW5»3i2rifefc: 
M-T5o o-D-^/U^n^— WxyK-a-L-73^- 

if£|lp#^ffl£irr i bJ^U *"f a-D-^/l^n~*-if&#JS£itfc^ 
fcrc v F ~ a - L - -7 =t if S^T <*> £ V \ 

25 /xtiS e«o*^T-e^f 5 w as-c* So 

■&mw<nwii limits tib-^ (i) ~ (hi) frt>m$i£fr%ib^ 
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0 7 = ^ ^ 7 p^B® ^p-f- ^ „ 

3 tafc© 1 6 s y al?y — r/PD N A £ 9 0 %Rh©*BI^14&' 

^i-^^SlB^J&W-rS 1 6 S y v;PDNA^oiI^f^5o # 

fc|R3£f±**b*:V^x fcljfcWU 7 = 7^7^ 73^^/ U ^ T^** SI — 

1 2 34t (FERM P-175 17) WbH5o 

(%) ©M#^t^7 7X-fc5 0 

m 2 *3Rsw^i ^^H57 3^^yf7-fef7^was (°o tftmg 
«• (%) (©p^^-r^7^T*fc5o 

(%) ©i#l:W77T 4 fc5 0 

Ei4 a-D- w p^^^at (°c) ttafctfii 

14 (%) ©ii^tt^7 7ffe5„ 
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5 H-NMR^^ h/^^i-|H-efc5o 

ins ^pj(Jij:«3#btb§^{t;^/^n/77j^y =**si- (i) <?> 13 

fH9 *^pjia 15 Hbti5»{^/^ o / 7* y^-y =ffi - CD cdjc 
c-^^) b/V^r^-ril-efoSo 

10 BIO ^B^^^D^bttS^-fb^^n/^^V^-y =^1- (2) CD 

Hill ^BJ^^DttbttS^^/V^ny^^^y (3) cr> 

mi 2 *mmfc£V'&bth%fiimky/i'?v;7*^a-v =mi- (3) 0 

mi 3 ^Bjtci^^btL^M^^^ny^Tj^y =?mi - (3) ^ 

mi 4 ^sbicj: «9#ttL5^^^^ny 77j^7^ =f^i - 
(4) cd®*^ (^) b/i-^-rm-efc5a 
20 mis &mmz£v'&bti%w.mty/i'?v /y^^a-v =?mi- (5) <t> 

•H-NMR^ tW&^-t-m^fcSo 
mi 6 ^PJ^J:D#fen6»'fb^/v^n/-77J^y ^1 - (5) c7) 

25 (5) cofc*##f c-r^) h/v^-rm-cfe^o 

mi 8 &mwfc£ynbnzm£4kyfr?r2;7jji/?$-})=tmi- (6) cd 

mi 9 ^PJl-J: «9#b^S«^^Vv;7ny 7%^*}) =06*1 - (7) <D 
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@2o fc&mz£Qftbnz>wm{£y***y7*^*v*mi- (7) <d 

02 1 ^WKiiOftbtbSttSMk^^ny 7*^*1? =n*l- (7) <D 

5 022 =*mfi- (s) <e> 

02 3 ifm%^&V%bft&mmkyfr9v;7j3isjr}) =**£2- (3) o 

02 4 aMSWfcJ: i9#^tL-5«{b^/^oy 7^7>-^-y =?*|2- (3) <D 
10 13 C-NMR^ b/V^i-IHTfcSo 

EI 2 5 «§&J!K:£ •5#fetbS«l£®Kb^/^n^7*^y =**£2- (3) 

ni2 6 ^w\z£v&btizwmb?/i'?*y 7*^*-y =*i&2- (5) ^> 

15 027 ttmz&QftbtlZtiBBt1kyA'**S -7*>*V =*«f2- (5) tf> 

i28 ;*3§9§ ft <£ ^ # 5 fflB&fc yAstVLS-?* >&&Pi\&l>-C*>Z> * V 
=n»2- (5) ©Kft^tff C^*) h/i^Sr*t*H' , C*>5o 
112 9 ^Mfci5#b*bS«fciM^/V^n/7*^y =0*3- (3) O 
20 ^-NMR^^W^tHT'fc^o 

30 &mm^&v^bfozwtmik7'fr*v;'7*>*v =**F3- (3) <d 

13 C-NMR^ b/vSr^-f-0T?*>So 

=T*£3- (3) Ofl^*f (^*) h/VSr^H-CfeSo 
25 0 3 2 ttWfc&y&bti&Wa6Mb?'i'fv/'7*t'*V =?*lf3- (4) O 

'H-NMR^ h/V^r^i-IH-efo^o 
0 3 3 ^m^&^bfr&WmkfMv/^jj^Jr}) ztmz- (4) o 
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Hi 3 5 *»Wt::J:0#e>ttS«»ffc^/u^tz/7*^y =J«f3- (5) o 
HI 3 6 *»WI-J:0#b^5afflWfc^^oy7^^y =f«F3- (5) O 

=^3- (5) ©JK»5^*f (^*) V/v^^tHtfc^c 

10 «T*38Wt-BBUT^ft:6<J^W-t-5c 

(Lessonia nigrescens) N ~7jl7^ ^ispu-f-^ (Fucus vesiculosus) N 
15 37-{7 A / KXA (Ascophyllum nodosum) ^<7}BS^f2a5£tf>$Mfc#tt£r 

s^a o 7 = 7 ^ 7 xmrnm*. m^m^^m^^z x o x pi^-t- a r. ^ ^ 

( r DNA ; P ^y-r/VRNASr^ - Kt5DNA) <£>i£g@S?lJ 

&XF£<D 1 6 S r DN AiiGWB3fli&S*W*IB*fc:0H*iH~<& "7 a 7 w 7 -^JRJNB 
I©16S r DNA4fia£E?!l^«5j9 0%£JUiro*i|BItt**i-SllBl6^*tL5. 
1 6 S r DNA(D^Sia^J<DtiHH4^T^ fllfcHU -Y Y<0 
National Center for Biotechnology Information (NCBI) — — v^'CflJ 
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ffi plfgjfe Advanced BLAST search Sr^ljffi"^5 ^ t 5 D 

^ 73/{^y U j'r'fjjs^ (Fucophilus fucoidanolyticus) S I — 1 2 

io ^ m& 

(1) 2 5 0 CT'^Wi-?>o 

(2) B6*^*tt-5fl8^ . 

(3) ISStt 
15 (4) ^v^-i? ^tt 

(5) 4IBgI£fct4L: 

20 (6) ^-yv^ >WV7 

(7) f^DNAOGC^l 5 2% 

(8) OF-T^b Sfc«r£j5fcLfc^ 

(9) ftffo^PI 4Wtt^*£**r£ffc*T 
(l o) mbtt 

25 (11) m^t4 

(1 2) ftb 

^- p i?— (Bergey' s Manual of Determinative Bacteriology) N S££ 9 % (19 
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1 6 S r D N ACD«a£iffl?!I&^-rSfcK>fc: N E&l&©IBai#§ 1 ^213*8 
(Di^mSM^-r^y^^^— Amplification Kit£ffilvC 1 6 
S rDNA»W&«MIU ^BW>t©«aS^J*«&fcT»«f Ufc. il6 
S r D N A ©maiB^J &RBI&©iaai#§ 3 fc^f « U?!l£©ia8l#% 3 ©^ 

mmte^^xmto(DMW£<Dffin&*&Misfchz.z ies rDNA©±« 
frofco tot, &s &&<Dmtmi*te^mofflm-c& 

SfcBJr^U *IM73 7^^ 73-f^'J>fT'f*X (Eucophilus 
fucoidanolyticus) S I — 1 2 3 4$c£:ifr£ bfco ±137 rr 7 5>7 7 

#7(Fucophilus fucoidanolyticus) S 1 -1 2 3 4tfc»£s 77* 

*a^«mo<tfrWlTBl#»l**»6 (|5iM#§3 0 5-8 5 6 6)] 
C^l 1^8H18B (JR*K0) ^DgftftFERM BP-7 4 9 5© 

Hl^fcis ISfclR^ttSft&l^ flflitfck #=3"*:3>7, x>:3>7. 7£;*s 

m^^ex^. t^y^x^^t^^^gtit^ii^^^^s ^->7 

$»737/(77 73>f ^yf-f^ 1 2 3 4$U3u ±13^#MS3fe 
MD>f^3 5-44:1 0 ©^tb-Tr^fT smHbf^flreft T-fe^V 
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oo^ (5H^*^tix mi 075-2 0 0^) T*fe£ 0 
5 *W3ilB*^V^flSeHb^^n/7*^<0«3tW:x TIB— M&Z (VIII) ^ 

gfc$tl5 0 TIB— ^*J^Tnf4^ 1 £tJi©SESi:T?a!> •? v iilil~5 0 0 

TIB— <9!^ (VIII) ^^^^t9SUfc^^^o%<D^tm<D«5t^^E 
10 UT^S^^TIB— ^ (VIII) ^*^*t5flfi6S:t>ot©©V>-«xt>*s 
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R ft HXft S O, HXfiC H 3 C OT-fc 5. ) 
^ftHtit), ^©^i, H»U& fc5VM«B£S^*teW^« 



s « it m fi («26) 
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10 mo. 5~ 1 NTk^bt b y !?^X*2 5t 2 4 B#K&31{C£oT#k*L5 
lot, *PJ!&ffi#oi»fb^/^ n / 7* ^{* N iftz&<D#»#^fc}»(b^ 

20 |lV>L-7 =— pH3. 0^0. EN^tCliSttai-e^ 
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\ZH*. p H 4 ~ 9 , SllOO ^TT**^£®#ttffi^&#5 ^ t \ 

a -D- W P-^-W^^ K- a-L-73^-if ©If t UTtffl 
^^B#^*3V ^t«ft^^ n;7*yti) *&kt*s WmWM n/7 
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(I I) SJSpH :***<73SSpH{±^6 — 9. l©|SlST?fc5 (Ell) □ 

(iii) sifiia-S : osata*ttie 2 3-4 5ic<&*&ffi-cfcs (H2) . 
(Mtttsttistt (%) s mm-±^M (°c) &^-r 0 

10 (IV) ^* : ?/VZffimfcXmfels1Z%i&<> ^3^-5 TDXhZo 

MJpAMEtt:, $?l£U<te, 0. 1 mM~ 1 Mcomm, SbW4U»lm 
M~6 0 OmMCDl^fflT'feSo 
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J y ^tV#;*S 1-12 3 4W<DMm^teft&tifrm&9:^h@imirZ>z.h 

5 £?£L<te, 0. 001~10mg/mIO» $f>i^L<lt 0. 01 
— lmg/m 1 <DBWX*hZ>o 

7 a—* ©W CO a -D - n ~/V&'&&tofrftffr^ D - n 

15 (I I) M5@pH : :£g£f5f<E>S3ipHf3:$J5. 8 — 7. 8©Iltfe5 (13) . 

r«^ts^'i4 (%) , «iiipH^t. 

(III) mMMM : *B^OSaiiaifEf*#b 1 4 — 2 9*C©<SHt**>5 (0 4) e 
20 sge#{*+i*fmte (%) s (°C) Sr^i-„ 

(IV) : ■pA'Z&mzxWJlEl>1t»ks #J1 2 — 1 8^T?fc^o 
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10 £f*L<Wu 0. lmM~lM©il, ^I^KlilmM~6 0 0mMO 

/V^r>A % mil* ^ *fcs JB«H4<0*/v^^^*, #1*. 
15 rf % J^^^^^A S yV^yVi/r>A, ^vlS^/W^J^ «#/V->r>A 

;V*st7&4 7tl/&m^^Z><OX*JE.WR<D a -D - J^/V^ n ^(DfiH&ffcfc 

^KliO. l~2 0 0mM©i|, £bfc£?£U<te N 1 — 100 
25 m&WiZO^Xm^Zk, *^Oa-D-^n^ ^SrStfefb 
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#f*L<f3:, 0. 0 0 1~1 Omg/m 1 CDf£ffl, £ b K&iS. L < 0. 0 1 
~ 1 m g/m 1 (D^ffl-efe^o 

LTa-L-73 is/lsffi^^l/ K^t^D7K^¥ U »7n£fe£$iH- L - 7 =» — * 

s/^-ifte, ^ioWt;^ o / 7^yt»utij:fct !) sfe 

f,^Cfc7=^/yf7tf7- ifRtfa-D-^/V^P-^-- ftMUfcll 

io tftWny7*ytMut^ fosv^^s^ ^yfnf?- if&tfa-D 
-BLO-sfjvz u v&im& & ti-cv^ff, Jfmm ^ k- « - l - 7 

*PtK^S¥U 3t7n145j5«&fcL-7 3-^Sr^o^-y =f»«:fe^**S. 

20 (11) mMpn :^m^<omMpm^4. 5 — 7. 4otsffi-t?&s cms) „ 

(III) mMU£ : ^^OMiSmSf^2 3~4 2*COf5H"C*>5 (0 6) 0 
irtzfr-bs M 6 f£W*<£>KJfcB#<0i&£ <b *I#S44<z>ii^&SH-^ 7ffe 0 > 
25 «6tt«:*B*fflHt (%) , HilfcteMS CC) ^^i~o 

( I V) #^ft : ^SafljSfeKlTJWSbfc*^^ m 15^2 O^T-feSo 

5 0 £Vfc, 7*^y =r*SSr*3SPJ©a-D-^/^n^^— 
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n-t?mmLxnbfrz*v ^^^^^Itc*^* 2 -r % ; t° v \?^xik 
%mm,vtz.i^m^mm(o^%tM , *&?m&*y =?m*m^z>^ tie*. 

-pa (Tia) %mm^m^xmfc£it, R^m^np i Lcx^m-rtiit, 
10 ^ (dh^^^-t?^ 5 vm± 2 mm$> 5 v 3 sm^m^-a-^^ iot t^t^b 

:*3§910\ K- a - L - 7 =1 i?<7D^^3:$»r5^^b-?- 
^ y ?7 A?tJgte> U < 0 - 1 mM~ 1 M<DmMs £ h Kttlm 
15 M~ 6 0 OmMOilt'feS, 

•f^-rSo ^l^co^^ K-as — L — 7 = -5^^— ifO^iS^i^P^-S^^^^^ 
-Y^-V©**f4x 0£lX«> 0. 1 ~ 2 0 0 mM<Df&ffl, $b^^U<« % 
1~1 0 OmM^fSltfeS. 
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y w^-ftfxs 1-123 4^M#^bttffi£nfc^efC^^M 
f 6 r. t 5„ K- a - L - ^ =« */#^<D^mz.lB%-Z>W 

&%<Dm&\*.. &t.ls<fe. 0. 0 0 1~10mg/miro|i, ZbKlfr^V 
<&0. 0 1~lmg/ml©|Sitfe§o 
#3588 07=^ ^yrTt ^ 7 — *?> a - D - ^ 7 n s=.^— - V K- 

_ a _ L _ ? n if t ^&\zmk\wfr* v;?t> i/*$mirz>wm : &&M 
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it 1 5 ~ 3 0 °C, mi&?> pHSi5~9, 5~72 I^IB©aft8lj^i6*36S*3F* U < . 
fl&Jfe©^"C*5SWW7=-l'^V7 f r-fe^7— if, a-D-^/V^ n=^- ifiR. 

^7— if, a-D-Wnn^-Wxy K- a - L -7 iX^—if £r#5 

s i - 1 2 3 4#MSft#B&-ei&*u ^o^^fe, m^m^^hti 

ft v «{b $ fotc^mW V^Tir^ -if, a - D - :JOv7 a =. ^— if 
15 W^K-a-L-73^- if?r#S^i:^T^5o IfclWb^A'*' n 

y 7* vSrHJfe-fkUfcWIIBSrfflV^H&MSWO a -D -^/v^ a if i #38 

±3&<D&m±ffi*Ki>*mW<D7 = jy^7 £ T J &'f- : 7-- if. a-D- 

20 t mmnnm^mz. & v nm-t-% ^ t 5 0 

±|B07=t7^7^ 7=-<r^y 2 3 4tfctt* EfcgHb?' 

/i^ n y 77J ^^^{b-f-^^^T'fe 0 , n y 77J 

fe{C!0^rt^t^^^#^P^O7 =i-f ^ VxTir^7--if , a - D - i?>V>7 u 

25 «\ ^7^»^m-^^^i-^-t^T^5o 

©x >• K— a — L — 7 =i if (3, #3SW 7 = Tir 5^7— 
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Jft7tf;WMIli^^ n y -7 % i/\z.JfWR<v a -D-yVvy v YE 

M < £ t> 1 frP&JXO a - D - yVvy P ^/H^^Uzk^? bfc 

15 ^r^^/Wt;»'fb^/^ p y 7*yiu-D-^p^^M$tt^ 

atmufcD - yv^y p ^msr^^-^ps^^ai, y^sa, fc-r ^-v^m* 9 
sfc «t t> Bfc*i-ftf* «t v \ i&ssicjfc cti&!&> t'ommzft^x 

fd^T^^vvteiMffcyVvy p y =-^4^f&fc 0 1 

d - yvvy p ^Bijfl**^*^T v >s a - d - yvi^y p if }d j; 9 d - yvv 

y p ^g&SrB&feU fc^VWr p ^^Soj&Tir^/WfcJ&yVi'y n ^m\M 
l&j£W:&*b&v\&s % 0tjx(^ 1 g cDj&rir^/WbMfc^y p y 7# ^jg* 

Ott-fb^-h y ttf7^^yM5 0 0mU©*3SW©o-D-^ 



5 
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(III) *>fe^$tL«fls*»3fi*r* % *-a»ft'a** s WbHS. 



WO 01/81560 



25/1 




WO 01/81560 




& m *. « « (a«2© 
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(5£<K RI±HXI4SO,HXttCH,CO^ife5. &1t n tt 0 Xtt 1 &>±<D^. 

m m *. « « (awstt 
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—If, a - D - ^/U* if RU^l/ K-a-L-73 if Sr^Hfc^ 

if £:t>^ yF-a-L-73 v^-if SrtfsJS ^'it^ot &f»r S^i 

-(III) ^b^^tbS^k^i&SrWi-S^^fcSV^Jtoattr^Sw 
^ffi-f-5*35W<07 ="f ^yf7tf 7 - if > a -D o if^LtJ« 

^WT-fe^/v^o^s^^i-s ritT'i So flttiWfc^^ ^te 
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d - ^/v^ p £ let ^ Btr-fe^/wbxtfiK^/w^ n u -eo^ss 

®fcSV^«^^->'^7>7^(- t fcl9^P^ , t-5^i:^j;oT, 30-^— 

m^^mm^wmt^^ o^7*ytp =*#ku&< - 1 # RTt£T*&5„ ^fc, 

ttSrfflVS^ !7^s ^y ^A^<DT/V7Jy^M, 
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IfSrt^TfS. 5 1 0 8^#fB*W>;frifcfc:J:»? 2 

W<D7=*4 T ir f- 7 —if, a — D - ^Vl^ D — HRXfi=c- is K— a 

So 

yf7tf7- if , a — D — ^/V^ ci -^if^rnv K~ a - L-7 = v^— 
* >-^H?#m?g^^B^tr*#^^5 ££fc:.fc»9 JblBte^ it^m «fc <ftoZ. 

7 —if , a — D— ^/V^ P — if ~BlX$^. is K- a - L - 7 =" if <£>$£fe?lij 

20 

1 

25 (l) IWWp; ^^^Bf^olMft 

im&W&ttl-V'ZXi? 62 5 g^43 7 5ml©3 OmMU ls$t?~ h ]) <7 
MmmW (pH6. 0) fcJBiBU ^i^T-Wlf— {CiD 8 0 0 OHfe/^ 5 
^f^ML 9 5°C. 1 ^TOIL, JSl^ttK: J: 0±«f WfeHfcJii* 
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WWC»»BL 2 OmMW b y ^^«ftb, «BfeftJ»UT 1 O. 
9 g <Dfefi»(b7Vv7 n 7 7 # >1®#^fy&^ 
( 2 ) ratft^A^ a 7 "7 # ^#Af?£&8!l:£#$$fc 

^^BJ^^^^^VxT-fe^^— If, a— D — Jf/Vj7xi~&*- ifRt^V K— 

Ufc^T'O^ft^/v^ n 7 7# y§r^?t5Sttlr> rij»fc7Vv7 * S ? 

-r^t?^>, 10/i ioi %£>feiMb:7Vv7 n 7 7*y|S^Mts 5 2. 5 
M 1^50 mM©^ 5 W (pH6. 6) 5. 5^104 

M©»M)^^ : 2 j" 1 01MO*ft*/l'V^Ai:, 10^1O5mg/ 

mi^ifr/^^yh 2 o # i ©*j8W©7a^^yf r*f 7-*, a 

- D - 7V^7 a - if V K- a - L -7 =t if #^#i-£I#Sf V$ t 

Us 3 0 °CX 3 «FlBRJ*$*fc«. 10 0 «CT? 1 0 U 

i«f 9 0m i^HPLcia^tu fcfrHt&nM&mfevfro mm 

t ITT, ^©7 3^^yf7tf-7^ a - D - ^7 n ~ tf ^T/rr. 

/V7 n 7 7*^^HRHttt±IBKJS»^*3V^ 1 ^PhK- lumol ©SlSMk^A' 
7 n 7 7# y©7 = ^A^-Sr-gJSrf SfNRJfcfc Ufc 0 §lWf » 

{ (10 X 1000 X 1/100) /MG} X { (MG/M) - 1} X {\/ (180 X 0. 02) } = U/ml 



10 X 1000X1/100 : RjE&JR^mJSft] LfcftfllfflfNfc^/l'* p 7" 77J ( n 
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g) 

MG : SSfitM t PA* ^VW-m&tt. 

(mg/m) -i : i ft^<D$mnky*'? v/y* >i>m$k\z- J: *o mm **tfc*wa©« 

5 • 180:KJE»M (#) 

0. 02 : (m 1 ) 

^*5, H P L C M^tt-TW^ <t o fc 0 

mm : l-6 2 o om (s&mimm) 

^77A: O.Hp a k SB- 8 0 6 HQ (8X30 Omm, $B%imxMM) 
10 mWfc : 5 mMOT i?<k*f b !J * A £-£t? 5 0 mMO» b !> £ A 

: tSSI^ffl^ (Shodex RI-71, BgfpmX^) 
£f&3S :1ml /ft 
XvJ^UM : 2 5<C 

15 ANDARD P-82, BSfnmXttM) &JifBtf>HP L Cfttif bm3kWrX~ftffi 

K3felStS:i«3^-5wi:l!:J:!3ffofc 0 1 m g /m 1 (Dl&fgffioM 
fel. 0^UXtl-#bfc o 

20 

7^7^*7^ 73^y/^7-f*^ SI-1 234MWJ1 (l) 

hyi ax^tK (^-y-v y V7^7 b y -tfcfO p h 8 . o a*e>& 

25 %mm5 Oml Sri 2 0°C. 2 O^Kt- U-«lf«tiSt N 2 

4 °c-e 7 2 ^mtgrn vxw&mm t vtc 0 1 ( 1 ) ©^fe-eipsa vtc** 
^y^x?&m(DfamMfcyfr?vy7*^Mfto. 2%, ^fvii #.t>* 

fflftffl (KM7 0, mmt^TMm &&ttXXMfo (^D^^bP- 
pH8. 0^ib^5*&ife6 0 Om l £r 2 y y WVtf>H.£ 77^> = l-A*k 1 
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ttbtlfd^^fis 2 50ml©100 mMOSftt M»!>AtlO mMcD^b 
5 yfr/l'S'' !7 A £r^fr 1 0 mM<D^ =• ^i/-/V-^MW ( p H 7 . 0 ) U 

#b ttfc&^^^s i?o vmmwLx°¥m<k u/c 3 0 0 m 1 cdd e a e — t/vp 

77-f^A-8 0 0^7^lts 10 0mM^4 0 

15 HMM 2 

(1) #%#ijl (1) |B*fe<^a«^^^ d/-7^^®^{-^WJlfB«4^>& 
^ 5g (Dm^fc^^f & y 7j3^W£*: IV y V/V(D 2 5 O mM®S{bt b 

20 i ( P H6. 6) 3 sm.\j<DmMmi^M(Dmmmm^M^ 3 0°C 

(2) lHi£#l2 (1) T'#fetT,fc«'fb^Vi7ny ^vP^fgfc^M^l SrJBi 

u / :7# Vg£?if»$3®:£ 15-5 mM^ ^Si 5 ^ 

y !7 j» &-^tp 5 mMro^f ^ ? "/—^-mmmm. ( p h i . o ) x^^k ufc 1 
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5 8?>^-y=f*&l- (1) ~ (8) tU Wtl*=^*V-^tJ:9 4 0ml 

M<oflKIMfe:^ r A'^P/7*>'^-J? =^MPi — CD ~ (8) > -rtefrib, *V=m 

1- (1) ~ (8) &#fc 0 

io o) mum 2 (2) -&frbtiit*v=mi- u) ~ (8) kiov^ 2-r 

fct^Z, ^-y=*«Fl- (1) ~ (8) 05t7nft5fe^|{»XL-^=-^T?*> 

o-fc 0 sfc, $g,m$te. *v=mi- (i) tt73^©my^ii- 

15 (2) ~ (8) «73- *£^Vl^n^/^bfr&^OT*fcofc 0 SK^" 

fete J:*) KM&Vmm. (API-Ill, ^-^^/v-^- • -9-^ 

3^*|fc8Jl) ^£9fCft&##rLf£o J NM- a 5 0 0 S«^ttli 

HMB CSs&JBV^Cfrofco 1 H-NMR©ftJRCttD Q F - C OSYfeR^H 
OHAHAfe^ 13 C-NMR(D'jfJl^(iHSQCfe?l:fflVN/cio ^T('^y =**ll 
- (1) ~ (8) <D%)\k*7F-$-o 
(a) ^1- (1) <»ft 

;7*yt!)=ftl- (1) (D'H-NMR^^^ tW£!H7^ 13 C-NMR 
*^<* Wv&EI 8 in, -^j*;*^ >;v^[gl9 ^^en^^^Ufco ®7 S H18t;L33 
v^l^ttv^/w>3iu£«:, fiWfi^V7htf[ (ppm) <5raH- 0 !H 
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; 7 6 2 

MS m/z 3 8 0. 2 [M-2H + ] 2 " 
'H-NMRSD 513 C -NMRIu i 1 l^t. 
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mi 





^^/U^7M (ppm) 




1 3 C — NMR 


1 H — NMR 


Fl-1 


97.0 


4.48, d, 7.6 


Fl-2 


70.8 


3.44, dd, 7.6, 10.1 


Fl-3 


78.4 


3. 59, dd, 3. 7, 10. 1 


Fl-4 


68. 6 


3.86, d, 3.7 


Fl-5 


71.4 


3.66, q, 6.8 


Fl-6 


16. 5 


1.13, d, 6.8 


F2-1 


96. 5 


4.98, d, 4.0 


F2-2 


67.5 


3.85, dd, 4.0, 10.4 


F2-3 


77. 5 


3.98, dd, 3.1, 10. 4 


F2-4 


80. 5 


4. 65, d, 3. 1 


F2-5 


67. 2 


4.30, q, 6.8 


F2-6 


16. 5 


1. 13, d, 6. 8 


F3-1 


99. 9 


4.99, d, 4.0 


F3-2 


68.0 


3.72, dd, 4.0, 10.6 


F3-3 


76.1 


3.90, dd, 3.0, 10.6 


F3-4 


80.3 


4.65, d, 3.0 


F3-5 


67.4 


4.34, q, 6.7 


F3-6 


16.5 


1.11, d, 6.7 


F4-1 


98.4 


4.97, d, 4.0 


F4-2 ' 


69.3 


3.59, dd, 4.0, 10.4 


F4-3 


70.8 


3.76, dd, 3.4, 10.4 


F4-4 


72.8 


3.68, d, 3.4 


F4-5 


68.0 


4. 21, q, 6. 7 


F4-6 


16.0 


1.09, d, 6.7 
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MS 2^ 

J&*3 % 1 H-NMRRtF 1 3 C — NMR »C*5»t S * O'Jf JR^>#^-«TIB^ 

( I V) <£>i§t>-e#>5 0 




> 
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(b) « =mi - (2) <dw& 

( 2 ) (D^r**^? h/^m 1 0 Lfc D BIO UlfcSWt, $®ftte*B*f3ftg 

(%) 3\ titttttu m/zISr*t. 
5 ; 1 4 5 6 

MS m/z 4 8 4. 6 [M-3H + 3 3 ' 

HtM^ L-73-^:D-WpJ^ =7 : 1 

(c) ^-y=fl»l- (3) £>Wfc 

/7*ytMil- (3) O l H-NMR^b^feHll^ 13 C-NM 

ysv%mi h/^&wi sK^th^ethTF.vfco mils 

IU1 2 ^33V^*8&WlW:^^/i'©3SLS*rs «)ttrMb^>7 Mtt (ppm) £r^i% 
£fc N IU1 3{3l*5V^ ^tefl^M (%) &x EtWlf*. m/zf?:*t D 
15 ^--T-ft ; 1 6 8 2 

MS m/z 8 7 3. 4 [M+ 3 N a + - 5 H + ] 2 % 8 6 2. 4 [M+2Na 
+ -4H + ] 2 "s 5 7 4. 4 [M+2Na + -5H + ] 3 " N 5 6 7. 2 [M+Na f 
-4H f ] 5 \ 4 2 5. 2 [M+Na + -5H + ] 4 ", 4 19. 8 [M-4H + ] 4 " 
1 H-NMR&O* 13 C-NMRfrC J:3##f*^5r* 2 lc*cf. 
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m2 





fr^jjjVis? MS (ppm) 




13 C-NMR 


1 H — NMR 


Fl-1 


97. 1 


4.47, d, 7.9 


Fl-2 


70.9 


3.44, dd, 7.9, 10.1 


Fl-3 


78. 6 


3.57, dd, 3.2, 10.1 


Fl-4 


68.7 


3.85, d, 3.2 


Fl-5 


71. 5 


3. 65, q, 6. 7 


Fl-6 


16. 6 


1.13, d, 6.7 


F2-1 


96. 6 


4.98, d, 4.0 


F2-2 


67. 6 


3.86, dd, 4.0, 8.6 


F2-3 


77. 6 


3.97, dd, 2.9, 8.6 


F2-4 


80.6 


4.65, d, 2.9 


F2-5 


67. 4 


4.29, q, 6.7 


F2-6 


16. 7 


1.11, d, 6.7 


F3-1 


100. 1 


4.99, d, 4.0 


F3-2 


68. 1 


3.74, dd, 4.0, 10.4 


F3-3 


77. 4 


3.89, dd, 2.8, 10.4 


F3-4 


80. 6 


4.62, d, 2.8 


F3-5 


67. 4 


4.33, q, 6.7 


F3-6 


16. 6 


1.12, d, 6.7 


F4-1 


99. 6 


4.95, d, 4.0 


F4-2 


67. 7 


3.72, dd, 4.0, 10.4 


F4-3 


74.8 


3. 86, dd, 3. 1, 10. 4 


F4-4 


69. 1 


3.95, d, 3.1 


F4-5 


68. 1 


4.22, q, 6.8 


F4-6 


16.2 


1.09, d, 6.8 


F5-1 


95.1 


5.00, d, 4.0 


F5-2 


71.4 


4.04, dd, 4.0, 10.4 


F5-3 


73.7 


4.19, dd, 2.8, 10.4 


F5-4 


68. 1 


4.00, d, 2.8 


F5-5 


67.4 


4.20, q, 6.7 


F5-6 


16.2 


1.11, d, 6.7 


F6-1 


94.3 


5.08, d, 4.0 


F6-2 


67.4 


3.89, dd, 4.0, 10.4 


F6-3 


76.5 


3.99, dd, 2.4, 10.4 


F6-4 


80.3 


4.58, d, 2.4 


F6-5 


67.8 


4. 37, q, 6. 7 


F6-6 


16.7 


1.12, d, 6.7 
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^2 <mt) 





>T%lJ)V*/°7 Hit (ppm) 




13 C-NMR 


l H— NMR 


F7-1 


99.1 


4.99, d, 4.0 


F7-2 


68. 1 


3.74, dd, 4.0, 10.4 


F7-3 


76.4 


3.91, dd, 3.0, 10.4 


F7-4 


80.2 


4.64, d, 3.0 


F7-5 


67.4 


4.37, q, 6.7 


F7-6 


16.7 


1. 12, d, 6. 7 


F8-1 


98.7 


4.96, d, 4.0 


F8-2 


69.4 


3. 57, dd, 4. 0, 10. 1 


F8-3 


70.9 


3.76, dd, 3.0, 10.1 


F8-4 


73.0 


3.66, d, 3.0 


F8-5 


68. 1 


4.23, q, 6.7 


F8-6 


16. 1 


1.07, d, 6.7 


GA-1 


100.4 


5. 16, d, 4. 0 


GA-2 


72. 1 


3.48, dd, 4.0, 9.8 


GA-3 


74.0 


3.59, t, 9.8 


GA-4 


72.7 


3. 36, t, 9. 8 


GA-5 


73.7 


3.81, d, 9.8 


GA-6 


177. 3 





(V) CDilf9T'fe5o 
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(d) *-y=n&ti- (4) <D%t& 
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(%) 8t$fef2> m/ z IttSr^To 
^f* ; 2 3 7 6 

MS m/z 5 9 8. 8 [M+N a + - 5 H + ] 4 " % 4 74. 6 [M-5H + ] 

5- 

5 ffiffijfc I* — 7=*— X =11:2 
mm 5^-7- 
(e) ^-y =mi- (5) Oiffe 

jr»^*f <©l**«r«Tlc^ U 2MSM©WEBWk^^ / ^ I? =/» 1 - 
(5) ©(D'H-NMR^^ b/P&ESlSK:, 13 C-NMRX^ h/V^rEll 
10 6 -r;*;*^ h/V^r|H 1 7 ^^en^tl^Ufc 0 015, HI 1 6 fcl*5VvClS@W 

^y^A^DmSt^ «*tt^7M (ppm) *Srf 0 K 1 7 121*3 

VNT, «6lft«:ti^SftS (%) Sr. WWW:, m/ z fltSrSH". 
; 2 6 0 2 

MS m/z 6 6 6. 4 [M+ 3 N a + - 7 H + ] 4 " s 6 6 1. 0 [M+2Na 
15 + -6H + ] 4 - N 5 24. 0 [M+Na + -6H + ] 5 % 43 3. 0 [M-6H + ] 

6 - 

1 H - NMR&ZF 1 3 C - NMR Id J; S^*i**«r* 3 (d^-To 
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3*3 





^r$*/^7M (ppm) 1 




13 C-NMR 


1 H— NMR 


Fl-1 


96.8 


4.48, d, 8.0 


Fl-2 


70.6 


3.45, dd, 8.0, 9.5 j 


Fl-3 


78.3 


3.58, ra ~~n 


Fl-4 


68. 3 


3. 85, ra 1 


Fl-5 


71.2 


3. 66, q, 6. 7 | 


Fl-6 


16. 2 


1. 14, d, 6.7 


F2-1 


96. 3 


4.99, d, 4. 0 


F2-2 


67.4 


3.86, m 


F2-3 


77. 1 


3.98, m 


F2-4 


80.2 


4. 65, m _| 


F2-5 


67.0 


4. 30, q, 6. 7 


F2-6 


16.3 


1. 10, d, 6. 7 


F3-1 


99. 7 


5. 00, d, 4. 0 


F3-2 


67. 8 


3. 75, m 


F3-3 


77.0 


3.90, m j 


F3-4 


80.2 


4. 63, ra Z\ 


F3-5 


67.4 


4.34, q, 6. 7 


F3-6 


16. 3 


1. 13, d, 6. 7 \ 


F4-1 


99.2 


4.96, d, 4. 0 


F4-2 


67.4 


3.73, m 


F4-3 


74. 5 


3.86, ra 


F4-4 


68.7 


3.96, m 


F4-5 


67.8 


4. 22, q, 6. 7 | 


F4-6 


15.8 


1.10, d, 6.7 j 


F5-1 


94.7 


5.01, d, 4. 0 


F5-2 


71. 1 


4.05, dd, 4.0, 10.0- 


F5-3 


73.4 


4.20, m 


F5-4 


67.8 


4.01, ra 


F5-5 


67.0 


4.21, q, 6. 7 


F5-6 


15.8 


1.12, d, 6. 7 


F6-1 


94.0 


5.09, d, 4. 0 


F6-2 


67.0 


3. 90, m 1 


F6-3 


76.2 


3.99, m 


F6-4 


79.9 


4. 60, m 


' F6-5 


67.4 


4.38, q, 6. 7 


F6-6 


16.4 


1. 13, d, 6. 7 1 
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m3 gr$) 





<{r 5*/l'v'7 MS (ppm) 




13 C-NMR 


1 H — NMR 


F7-1 


98.7 


5.00, d, 4.0 


F7-2 


67.8 


3.75, m 


F7-3 


76.0 


3.91, m 


F7-4 


79.8 


4.65, m 


F7-5 


67.4 


4.38, q, 6.7 


F7-6 


16.4 


1.13, d, 6.7 


F8-1 


99.2 


4.96, d, 4.0 


F8-2 


67.4 


3.73, m 


F8-3 


74. 5 


3.86, m 


F8-4 


68.7 


3.96, m 


F8-5 


67.8 


4. 22, q, 6. 7 


F8-6 


15.8 


1.10, d, 6.7 


F9-1 


94.7 


5.01, d, 4.0 


F9-2 


71. 1 


4.05, dd, 4.0, 10.0 


F9-3 


73.4 


4.20, m 


F9-4 


67.8 


4.01, m 


F9-5 


67.0 


4.21, q, 6.7 


F9-6 


15.8 


1.12, d, 6.7 


F10-1 


94.0 


5.09, d, 4.0 


F10-2 


67.0 


3.90, m 


F10-3 


76. 2 


3.99, m 


F10-4 


79.9 


4.60, m 


F10-5 


67.4 


4.38, q, 6.7 


F10-6 


16.4 


1.13, d, 6.7 


Fll-1 


98.7 


5.00, d, 4.0 


Fll-2 


67.8 


3.75, m 


Fll-3 


76.0 


3.91, m 


Fll-4 


79.8 


4.65, m 


Fll-5 


67.4 


4.38, q, 6.7 


Fll-6 


16.4 


1.13, d, 6.7 


F12-1 


98.3 


4.96, d, 4.0 


F12-2 


69.1 


3.58, m 


F12-3 


70.5 


3.77, m 


F12-4 


72.6 


3.67, d, 4.0 


F12-5 


67.8 


4.23, q, 6.7 


F12-6 


15.8 


1.08, d, 6.7 
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^5*^>7 MS (ppm) 


13 C-NMR 


1 H— NMR 

w»&7w> &mm, &&&& 


GAl-l 


100.0 


5. 16, d, 4. 0 


GA1-2 


71.8 


3.49, dd, 4.0, 10.0 


GA1-3 


73.6 


3.60, t, 10.0 


GA1-4 


72.4 


3.37, t, 10.0 


GA1-5 


73.2 


3.82, d, 10.0 


GA1-6 


176.9 




GA2-1 


100. 0 


5.16, d, 4.0 


GA2-2 


71.8 


3.49, dd, 4.0, 10.0 


GA2-3 


73. 6 


3.60, t, 10.0 


GA2-4 


72.4 


3. 37, t, 10. 0 


GA2-5 


73.2 


3.82, d, 10.0 


GA2-6 


176. 9 





L-:7=— 7 : D-Wnyg6=l 2 : 2 

5 ft*3. 1 H-NMR^t>* 13 C-NMR^*5^5t:°--^(7?!lirJRO#^Ti5^ 

(X I) Oil«9"t?*>5„ 
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PCT/JPO 1/03333 



41/1 



ST 

o 




m m *. « « c«26) 




I ; ' I 



ft*5> gJlT> *WI*12Fuc-6S-2Gl cUAi:#f 0 
(f ) =fl&Sl- (6) (Ofafe 

(6) o-e-^^^ W^«rB!i 8K:-tlvetL^b^o 0 l 8 ic^T. ffi$&tt*B 
5 M3$g (%) 5% mm±, m/z^S^f. 

^* ; 3 2 9 6 

s * *. ffl « eswisto 
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MS m/z 840. 0 [M+3Na* — 7H + ] 4 ~ N 6 7 2. 0 [M+ 3 N a 
+ -8H + ] 5 '. 5 5 6. 0 [M+2Na*-8H l ] 6 \ 47 3. 2 [M+Na* 
-8H + ] 7 " 



(g) ^-y^ni- (7) <Dm-\k 

(7) ©©'H-NMRW b/V£r!Ul 9 13 C-NMR^ b/V§:@2 
0ic % WV&02 lK^tL^n7^Vfc 0 119, 1112 0*C:&V^fSf& 

io te^-jvuoas*^ wmMk^yyhm. (ppm) &fcs m 2 1^*5 

VNT, 88Wrt**B*t&£ (%) OTfcH:* m/ z jit^r^i-o 
; 3 5 2 2 

MS m/z 8 9 6. 6 [M+ 3 N a + - 7 H + ] 4 " , 7 12. 6 [M+2Na 

+ -7H + ] s % 5 9 7. 2 [M+3Na + -9H + ] 6 ', 505. 4 [M+Na* 
15 -8H + ] 7 \ 4 3 9. 6 [M— 8 H + ] 8 " 

l H-NMRW l3 C-NMR|Ci5 5>ff £^4 ^^fo 



5 



mm 7 ft* 
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^4 





<?^l3/Vi/-7 Hit (p pm) | 




13 C-NMR 


1 H— NMR 


Fl-1 


96.8 


4.46, d, 8. 0 | 


Fl-2 


70.6 


3.43, dd, 8.0, 9.5 f 


Fl-3 


78.3 


3. 57, m 


Fl-4 


68.3 


3. 83, m 1 


Fl-5 


71.2 


3. 65, q, 6. 7 _J 


Fl-6 


16.2 


1.12, d, 6. 7 


F2-1 


96. 3 


4.98, d, 4.0 


F2-2 


67.3 


3.84, m 


F2-3 


77. 1 


3.96, ra | 


F2-4 


79.9 


4.65, m 


F2-5 


67. 1 


4.29, q, 6. 7 { 


F2-6 


16,3 


1.09, d, 6.7 


F3-1 


99.7 


4.98, d, 4.0 


F3-2 


67. 8 


3.73, m 


F3-3 


77.0 


3.88, m 


F3-4 


80. 2 


4. 61, m 1 


F3-5 


67.1 


4.33, q, 6. 7 


F3-6 


16.3 


1.11, d, 6.7 


F4-1 


99.3 


4.94, d, 4.0 


F4-2 


67. 3 


3.71, ra 


F4-3 


74. 5 


3.84, ra 


F4-4 


68.7 


3.93, m 


F4-5 


67.8 


4.20, q, 6. 7 


F4-6 


15.9 


1.07, d, 6. 7 


F5-1 


94.7 


4.99, d, 4. 0 


F5-2 


71.2 


4.03, m 


F5-3 


73.4 


4.18, m 


F5-4 


67.8 


3.99, m 


F5-5 


67. 1 


4.19, q, 6. 7 


F5-6 


15.9 


1.09, d, 6. 7 


F6-1 


94.0 


5.07, d, 4.0 


F6-2 


67.1 


3. 88, m 1 


F6-3 


76.2 


3.98, m | 


F6-4 


79.8 


4. 58, m 


F6-5 


67.4 


4.36, q, 6.7 


F6-6 


16.4 


1.11, d, 6.7 1 
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^4 G»£) 





Ir^iJ/W? h-lS (p pm) 1 




13 C-NMR 


1 H — NMR 


F7-1 


98.7 


4.98, d, 4.0 


F7-2 


67.8 


3.73, m 


F7-3 


76.0 


3.90, m 


F7-4 


79.8 


4. 64, m 


F7-5 


67.1 


4. 36, q, 6. 7 j 


F7-6 


16.4 


1.11, d, 6.7 


F8-1 


99.3 


4. 94, d, 4.0 


F8-2 


67.3 


3.71, m 


F8-3 


74.5 


3.84, m 


F8-4 


68.7 


3.93, m 


F8-5 


67.8 


4.20, q, 6. 7 1 


F8-6 


15.9 


1.07, d, 6.7 


F9-1 


94.7 


4.99, d, 4.0 


F9-2 


71.2 


4.03, m 


F9-3 


73.4 


4. 18, m ~J 


F9-4 


67.8 


3.99, m 


F9-5 


67. 1 


4. 19, q, 6. 7 


F9-6 


15.9 


1.09, d, 6.7 


F10-1 


94.0 


5.07, d, 4.0 


F10-2 


67. 1 


3. 88, m 


F10-3 


76.2 


3. 98, m 


F10-4 


79.8 


4. 58, m 


F10-5 


67.4 


4. 36, q, 6. 7 


F10-6 


16.4 


1. 11, d, 6. 7 


Fll-1 


98.7 


4.98, d, 4. 0 


Fll-2 


67.8 


3. 73, m | 


Fll-3 


76.0 


3. 90, m 


Fll-4 


79.8 


4. 64, m 1 


Fll-5 


67. 1 


4.36, q, 6. 7 


Fll-6 


16.4 


1. 11, d, 6. 7 


F12-1 


99.3 


4.94, d, 4.0 


F12-2 


67.3 


3.71, m 


F12-3 


74.5 


3.84, m 


F12-4 


68.7 


3.93, m 


F12-5 


67.8 


4.20, q, 6.7 


F12-6 


15.9 


1. 07, d, 6.7 
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g4 Ott#) 



13 C-NMR 



H-NMR 



F13-1 



94.7 



99, d, 4.0 



F13-2 



71.2 



.03, m 



F13-3 



73.4 



4. 18, m 



F13-4 



67.8 



3.99, m 



F13-5 



67. 1 



4. 19, q, 6. 7 



F13-6 



F14-1 



15.9 



94.0 



1.09, d, 6.7 



5.07, d, 4.0 



F14-2 



F14-3 



F14-4 



67. 1 



76.2 



79.8 



3. 88, m 



3.98, m 



4.58, m 



F14-5 



F14-6 



67.4 



16.4 



4. 36, q, 6.7 



1.11, d, 6. 7 



F15-1 



98.7 



4.98, d, 4.0 



F15-2 



67.8 



3. 73, m 



F15-3 



76.0 



3.90, m 



F15-4 



79.8 



4. 64, m 



15-5 



F15-6 



67.1 



16.4 



4.36, q, 6.7 



1.11, d, 6.7 



F16-1 



98.3 



4.97, d, 4.0 



F16-2 



69. 1 



3.57, m 



F16-3 



F16-4 



70.6 



72.6 



3.75, ni 



3.66, m 



F16-5 



67.8 



4.23, q, 6.7 



F16-6 



15.8 



1.06, d, 6.7 



GA1-1 



100.1 



5.15, d, 4.0 



GA1-2 



71.8 



3.47, dd, 4.0, 10.0 



GA1-3 



73.6 



3.58, t, 10.0 



GA1-4 



72.4 



3.36, t, 10.0 



GA1-5 



73.2 



3.81, d, 10.0 



GA1-6 



177.0 



GA2-1 



100.1 



5.15, d, 4.0 



GA2-2 



71.8 



3.47, dd, 4.0, 10.0 



GA2-3 



73.6 



3.58, t, 10.0 



GA2-4 



72.4 



3.36, t, 10.0 



GA2-5 
GA2-6 



73.2 
177.0 



3.81, d, 10.0 
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m4 





*r%-ftAs*s~7 Hit (ppm) 


13 C-NMR 


1 H-NMR 


GA3-1 


100. 1 


5. 15, d, 4. 0 


GA3-2 


71.8 


3.47, dd, 4.0, 10.0 


GA3-3 


73.6 


3.58, t, 10.0 


GA3-4 


72.4 


3.36, t, 10.0 


GA3-5 


73.2 


3.81, d, 10.0 


GA3-6 


177.0 





: D-^VW n >m =16:3 
1 H - N M R 1 3 C - NMR *5 St 5 tf — ^ (Dffim 0#-^(iTI5^ 

(xii) ©iiilp-efeSo 
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m m *. m « c«26> 
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# 
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46/3 



ft^ £ATs 16Fuc-8S-3G1 c UAifM", 
(h) *y=H&i — (8) O^tt 

5 (%) flWftfck m/z{e^^-t- 0 

; 4 2 1 6 

MS m/z 1 0 92. 0 [M+ 7 N a + - 1 1 H + ] 8 6 9. 0 [M+ 6 
Na + -11H + ] 6 ", 713. 0 [M+ 3N a + -9H + ] 6 -, 6 11. 0 [M+ 
3Na*-10Hl '\ 5 2 9. 2 [M+Na + -9H + ] 8 \ 4 70. 2 [M+ 



*. m « ewwatt 
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Na + -1 0H + ] 9 " 

Wm.& L — 37 rr — ^ ■ D-^pyi=l 9 : 4 

mm 9 ft? 

5 $mm 3 

(1) ##081 (1) fB^M^b^/V^a/^^Vtij^^igMlIB^^ 

ft&gmmwL&tfam ffl&ferw vyyz^a-v =m*mu\^t£ 0 

io io mMo-r s; < p h e . 6 > i^»^ s 2 9 mu©si 

0»] 1 |B«6©*fP^*«»3(5 & z- s 3 0 °C"e 3 0 IHJRJfc $ ^ 0 KJ&$? Srifr fr#Ri 

^m»®^-2tbfc 0 
15 (2) HMJ3 (D r'#btLfc«ft^V^ny^^v^^mk;M^2^ 

1 OmMi45 <fc 5fc*ib^" h P ^A^r»U feb^C&l OmM«tb 
P !^Am5mM©>f (pH7. 0) "^spflftbUfc 1 

20 y y b/WDEAE— fe/l'P7 7-l'yA- 8 0 OW^7Al^tx Wi&tg&SSifcV 

1 0mM^b6 0 0mM©tfl:tM) «7 A<0*ft43KK: £ t^tij £ 

25 rf-y=f»2- (1) ~ (5) i:U ^rtb^etbSr^/^v— ^— mit) 4 0m 

L-2 5©;*77.MO&>«\ 1 0%Ox^y- /V-C^tbUtfiygLUfco 
y rf$f 2- (1) ~ (5) &#fd 0 

(3) a-y =f*s©*3g«Wf 
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$mM3 (2) X'&bilttV =**2- (1) ~ (5) tDflfcfeg&teoV^ 2 
-T 5 S try S^^Sr^v^abbWiifeK: J: D 315c5|5^Xt«l^©^*fSrtto 

t r 5 s mx ^(DmjmMW^n l - 7 = — * -e& o fc 0 * fc. $tm 

fifctt, ^-U=f$f2- (1) li7=i^Wty^l2- (2) ~ (5) Ii7n 

SC*##fg§e (AP I - I I K ^ ^/w— - -9-4=*? *#M) 
&£r##fUc 0 JNM-a 5 0 0lW»,|gI (0*«^±M) Srffl 

v>-CNMR##f3r?ro;fc 0 #^f*m^fefc£t>fizk^M&^ «t**f4rfro 

o /Co 1 H - NMROflfciiD QF-COS YMt^HOHAHAfelr 1 3 C - 

OTm^-y=nsF2- (1) ~ (5) W^ttSr^-t-o 

(a) ty=fi2- (1) COtJtt 

15 JblB#*Jf©*&*, **Kf±^- y =n» 1 - ( 1 ) tn C«WtTf «>« - £ u 

(b) ;*-y=n&f2- (2) o#3'i4 
c c ) y 2 - ( 3 ) <dvo&. 

/7*ytD^|2- (3) ©'H-NMR^^ WWSria 2 3 13 C~NM 
WV^g|2 4{£, ~<?**^9 h/U%IH2 SiZl^rtt^tb^LfCo HI 2 3> 
02 4fc*5V^«6*IH:V^/noMe^ hi (ppm) Sr^-To 

25 ^* ; 1 5 3 6 

MS m/z 8 0 0. 2 [M+ 3 N a + - 5 H + ] 2 % 78 9. 2 [M+ 2 N a 
+ -4H + ] 2 ", 5 2 6. 0 [M+2Na 4 -5H t ] 3 % 5 18. 6 [M+Na* 
-4H + ] 5 \ 3 8 8. 8 [M+Na + -5H + ] 4 % 3 8 3. 2 [M-4H + ] 4 " 
■H-NMRW 3 C-NMRtCj;-5^*f^^5^-r o 
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^5 





>r Mi: (ppm) 




1 3 C — NMR 


X H— NMR 


Fl-1 


97. 1 


4.47, d, 7.9 


Fl-2 


70.9 


3.44, d-d, 7.9, 9.8 


Fl-3 


78. 6 


3.58, d-d, 2.8, 9.8 


Fl-4 


68. 7 


3.85, d, 2.8 


Fl-5 


71. 5 


3. 66, a, 6. 8 


Fl-6 


16. 6 


1. 13, d, 6. 8 


F2-1 


96. 6 


4.99, d, 4.0 


F2-2 


67. 7 


3.85, d-d, 4.0, 8.6 


F2-3 


77. 6 


3.98, d-d, 3.1, 8.6 


F2-4 


80. 6 


4. 65, d, 3. 1 


F2-5 


67. 3 


4. 30, q, 6. 8 


F2-6 


16. 6 


1. 13, d, 6. 8 


F3-1 


100. 1 


4.99, d, 4.0 


F3-2 


68. 2 


3. 75, d-d, 4. 0, 11. 3 


F3-3 


77. 4 


3.90, d-d, 2.7, 11.3 


F3-4 


80. 6 


4. 62, d, 2. 7 


F3-5 


67. 4 


4. 34, q, 6. 8 


F3-6 


16. 7 


1. 12, d, 6. 8 


F4-1 


99. 6 


4.96, d, 4.0 


F4-2 


67.8 


3. 73, d-d, 4. 0, 10. 4 


F4-3 


74. 9 


3. 86, d-d, 3. 1, 10. 4 


F4-4 


69. 1 


3. 95, d, 3. 1 


F4-5 


68. 1 


4.21, q, 6. 8 


F4-6 


16.2 


1.09, d, 6. 8 


F5-1 


95. 1 


5.01, d, 4.0 


F5-2 


71.4 


4.05, d-d, 4. 0, 10.4 


F5-3 


73.7 


4.18, d-d, 3.1, 10.4 


F5-4 


68. 1 


4.00, d, 3.1 


F5-5 


67.3 


4.19, q, 6.4 


F5-6 


16.2 


1.13, d, 6.4 


F6-1 


94.2 


5.08, d, 4.0 


F6-2 


67.6 


3. 85, in 


F6-3 


75.8 


4.00, m 


F6-4 


80.0 


4.59, d, 2.4 


F6-5 


67.4 


4.37, q, 6.8 


F6-6 


16.8 


1.14, d, 6.8 
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^jVI/-7 Mit (ppm) 




13 C-NMR 


X H— NMR 


F7-1 


98. 3 


5.01, d, 4.0 


F7-2 


69. 5 


3.66, d-d, 4. 0, 10.7 


F7-3 


70.0 


3.87, d-d, 2.5, 10.7 


F7-4 


81.6 


4.48, d, 2.5 


F7-5 


67.4 


4.37, q, 6.8 


F7-6 


16.8 


1.11, d, 6.8 


GA1-1 


100. 3 


5.16, d, 4.0 


GA1-2 


72. 1 


3.47, d-d, 4.0, 9.8 


GA1-3 


74.0 


3.59, t, 9. 8 


GA1-4 


72.7 


3.37, d-d, 9.8, 10.4 


GAl-5 


73.6 


3.81, d, 10.4 


GA1-6 


177.3 





L — ^ : D-fjV? n>m.= 7 : 1 
(V I) cr>jI9-efc5 0 



m m ± m m mm® 




wxmm (mm) 
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(d) tU^l2- (4) (Dm^L 

( e ) a-y 2 - (5) <om®L 

(5 ) ©iH-NMR^^ b/V«T02'6^. 13 C-NMR^ h/^|H2 7 
isPI-Wim*. ffil^^^M (ppm) ^i~o 13 2 8^^ 



w * /§ m mww) 
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; 2 4 5 6 

MS m/z 8 5 4. 8 [M+5Na + -8H + ] 3 ", 84 7. 2 [M+ 4 N a 

+ -7H + ] 3 ~. 8 4 0. 4 [M+3Na + -6H + } 3 \ 6 3 5. 4 [M+ 4 N a 

5 + -8H + ] 4 ", 6 30. 0 [M+3Na + -7H + ] 4 " N 624. 4 [M+ 2 N a 

+ -6H + ] 4 ". 5 0 3. 6 [M+3Na + -8H + ] 5 ". 499. 4 [M+2Na 
+ -7H + ] s -, 4 9 5. 0 [M+Na + -6H + ] 5 % 4 16. 0 [M+2Na + 

-8H + ] 6 % 4 12. 4 [M+Na + -7H + ] 6 ", 4 0 8. 8 [M-6H + ] 6 " 
^-NMRM 1 3 C— NMR \Z. 6 fc^-fo 
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^6 





fr$2jj>W7 Mil (ppm) 




1 3 C — NMR 


X H— NMR 


Fl-1 


97. 1 


4.48, d, 8.0 


Fl-2 


70. 9 


3.45, dd, 8.0, 9.5 


Fl-3 


78. 6 


3. 59, m 


Fl-4 


68. 7 


3. 87, m 


Fl-5 


71. 5 


3.67, q, 6.7 


Fl-6 


16. 6 


1. 15, d, 6. 7 


F2-1 


96. 6 


4. 99, d. 4. 0 


F2-2 


67. 6 


3. 87, m 


F2-3 


77. 5 


3. 99, m 


F2-4 


80. 6 


4. 66, m 


F2-5 


67. 4 


4. 30, a, 6. 7 


F2-6 


16. 6 


1. 10, d, 6. 7 


F3-1 


100. 1 


5.00, d, 4.0 


F3-2 


68. 1 


3. 78, in 


F3-3 


77. 5 


3. 88, m 


F3-4 


80. 6 


4. 63, m 


F3-5 


67. 6 


4. 35, q, 6. 7 


F3-6 


16. 7 


1. 13, d, 6. 7 


F4-1 


99. 6 


4.97, d, 4.0 


F4-2 


67. 8 


3. 73, m 


F4-3 


74. 8 


3. 87, m 


F4-4 


69. 1 


3.96, m 


F4-5 


68. 1 


4. 22, q, 6. 7 


F4-6 


16.2 


1.10, d, 6.7 


F5-1 


95.1 


5.02, d, 4.0 


F5-2 


71.4 


4.06, dd, 4.0, 10.0 


F5-3 


73.7 


4.20, m 


F5-4 


68. 1 


4.01, m 


F5-5 


67.4 


4.21, q, 6.7 


F5-6 


16.2 


1.12, d, 6.7 


F6-1 


94.3 


5.09, d, 4.0 


F6-2 


67.4 


3. 88, m 


F6-3 


75.8 


4. 00, m 


F6-4 


80.0 


4. 60, m 


F6-5 


67.6 


4.38, q, 6.7 


F6-6 


16.8 


1.13, d, 6.7 
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/Sr^^/Uv'^ Mil (ppm) I 




13 C — NMR 


1 H — NMR 


F7-1 


99. 1 


5.02, d, 4. 0 


F7~2 


68. 2 


3. 76, m j 


F7-3 1 


76 4 


4. 00, m S 


F7-4 1 


80 5 


4. 66, m 


F7-5 1 


67 6 


4. 38, q, 6. 7 


F7-6 1 


16 7 


1. 13, d, 6. 7 1 


F8-1 I 


99 6 


4. 97, d, 4. 0 


F8-2 1 


67 8 


3. 73, m _\ 


F8-3 1 


74 8 


3. 87, m I 


F8-4 1 


6Q 1 


3 96. m 1 


F8-5 1 


68 1 

UOi X 


4. 22, a, 6.7 1 


F8-6 


16 2 


1. 10, d, 6. 7 | 


F9-1 | 


95 0 


5. 02, d. 4. 0 ~~1 


F9-2 


71 4 


4. 06, dd, 4. 0, 10. 0 | 


F9-3 ! 


73 7 


4. 20, m 


F9-4 


68 1 

UUi X 


4. 01, m 1 


RQ-5 


67 4 


4. 21, q, 6. 7 


F9-6 


16 2 


1. 12, d, 6. 7 j 


F10-1 


1 94 2 


5. 09, d, 4.0 J 


F10-2 


67 4 


3. 88, m 


F10-3 


1 75. 8 


4. 00, m j 


F10-4 


1 80. 0 


4. 60, m I 


F10-5 


67. 6 


4.38, q, 6. 7 


F10-6 


16. 8 


1.13, d, 6. 7 


Fll-1 


98. 3 


5. 02, d, 4. 0 1 


Fll-2 


69.5 


3.67, m 


Fll-3 


70. 0 


3.88, m 


Fll-4 


81.6 


4.49, m ""j 


Fll-5 


67.6 


4.38, q, 6.7 


Fll-6 


16.7 


1.12, d, 6.7 


GA1-1 


100. 4 


5.17, d, 4.0 


GA1-2 


72.1 


3.49, dd, 4.0, 10.0 j 


GA1-3 


74.0 


3.60, t, 10.0 


GA1-4 


72.7 


3.37, t, 10.0 


GA1-5 


73.6 


3.82, d, 10.0 


GA1-6 


1 177. 3 
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fr % %)^y~7 V file (ppm) 


13 C-NMR 


1 H — NMR 


GA2-1 


100. 3 


5.17, d, 4.0 


GA2-2 


72. 1 


3.49, dd, 4.0, 10.0 


GA2-3 


74.0 


3.60, t, 10.0 


GA2-4 


72.7 


3.37, t, 10.0 


GA2-5 


73.6 


3.82, d, 10.0 


GA2-6 


177.3 





8ttBj$ L-7a^ : D-Wni^|=l 1 : 2 

m&& 6 

(XIII) ^ii'PX-fc^o 




m W *. ffl « («2<5) 
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fc*5> £AT> *«»K*llFuc-6S-2Gl cUA^f, 

jtiB^m^j 2 Rtm«j 3 -e# e titz.mmBij&&.j&y9 * ^ % t s m%-&, * v 

(1) s 1- (3) s 1- (5) . 1- (7) O^Ofi©^ 
-7 4^ i: W 2 i: n 1 ^Olll^^tSo *V =fi»l 
- (2) N 1- (4) % 1- (6) , 1- (8) (75ra<7)H*(DM> ^-y=f||2- 
(1) N 2- (2) N 2- (4) ©FIOll^^ ^-p=f^2- (3) i:2- 

(5) ^p^c9K*o^t>fRi#-efe?> 0 z.(D^tfrb, mMmix-nhivtMmm 



m m fa 
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73-^4^fi»S2^^n^l^it((-3F-3(4 S) F 
1 -3 (4 S)F 1-3(GU1-2)F l-)> iaLa-L-73^?rF, « 

i ( i ) -e# btitcU&mmRT$u$^wmmmz, < t n = 

LO 

(1) W^/v^o/^^y ^077^^011 

(1) T^^tbfc^^M^m^^^^^s^^ii-r^T^^ 
15 ^^m^r^y^^tJ^T^^ fcmfcfc^fro m^t^m 

# 8 0ml (DMzMmk. «ffife-Cp H£ 4. 5iU 50ml©7^/ 

t/UP77^yi3g©l-xf/V-3- (v^^/VT^/^ntf/V) -;*7/U7}? 

20 ^b^/V^ n/T 7 ^^ -fe/Vo^T-l' V^r#fc 0 

(2) 55ft^b^^n/7'^7^ t/VB77^^±5a-DWo^'-g 
txyK- a -L-73 O^H 

mmm 1 ( 1 ) -e» e>*bfc«^»i8BNif»[«r 5 0 mM©» b y & a £ 1 0 

mM** *7 ^ %fW> 1 0 mM©^f 5: — /U-tffflftftWft (p H 7 . 
25 5) -eS»S«f«, IH£8HW-C¥fftfcLfc5 0ml <D^^/^n/7^7^ 

t/Vn77^VfW, mtBmmT~ffift'&. 5 OmM^b lM«tb!) 17 

yv^n/77^7V^?^J ^^4^ofc^t±5®^i:s «ftWn;7*y 



m 
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I^ii^MM^Sf^K' <£ 9 WHb^Vv^ ^*:5WS? LTV^S r % 

(1) 2-T5y^y^tJ;5f^ll (PAfls) ^J:5tMt©iil 
H«)J4 (2) |B«iO^!R*B^&rmWB^©^t»f^S:?ftffi-rsyt«)fc^ 

JSttSMb^^ia/^^Vd-y =f»l- (1) ~ (8) (3) 25:1*2- 

(5) ©(SJ|ft&#5 0nmoleiD, ^^^S'W^a^S'^ 

( 2 ) ggtfcfti 5 ( i ) mm<v i o y p A{b*te*r-r ssfeifefci 4 

( 2 ) |B«o*K*B^3tr«eHiB^O^ SrTia©^Ji63R J: 5 H^fc 0 

50m1 50mM ^5^^-*StS«f» (pH6. 6) 

23c 1 zk 

5 m 1 4M ^b-^hy 

2/xl 1M i^b^/Vv^^ 

5m 1 5mg/ml 4^Jfo.»T^:^ >- 
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15 



57 



10m 1 2pmole//jl *V P AfftgJ 

5 m 1 7XfeSV^(«»j4 (2) fBifeO#Pj^II]#fc5VM2 
H«J4 (2) 

±12^^^^^ 3 o °c-e 3 mm&jfc & loot-cio «ti'C^ 
lHU Jb»«rTIB<O*#T?HPLC»cJ:0^*fU tty=?i©PA»^r 

: L-62001 (PSdRfE5r2R) 
*7A:OHpak SB— 8 0 3 (8X3 0 0mm, BSfDiIttS) 

: 5 mMOT^bt > U £ ARt* 1 0 %<7>S^ ^/WVV*^ KSr&tf 
0. 2MOttfttMI^A 

fttti : ^^SttttMSF- 1 15 0 (BidKfN5r5R) Jafifejl3 2 0 nm, Strife 
f 4 0 O nm 
iffijl! :1ml 
Xv^UM : 5 0 °C ' 

tfr^o sb803*7 .Mc.33 rt 5fiy#s#IHJ 7 i^i~ 0 



S7 



















l-CD 






9. 74 


9. 72 


l-(2) 






9. 09 


9. 22 


l-(3) 






8. 94 


9. 06 


l-(4) 




8.76 


8. 91 


l-(5) 






8. 56 


8. 65 


l-(6) 


$8 




8. 50 


8.60 


l-(7) 






8. 40 


8. 48 


i-(8) 






8. 31 


8.40 


2- (3) 






8. 92 


9. 04 


2- (5) 






8. 56 


8.68 



20 
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Aftft^Ut^Tlft^fc. — |fefe#!l4 (2) O^ffill^fM^b^ 

<7i*ifti**Lfco WiLtf, ty^tl- (3) *^73-^l^F-9JWf**t«i: 
Or y zf ^ 2 - (3) 3&s£j£$*l5«, *o»©fiy*H*IBI©aEftstt8. 9 4^8. 

9 2#u:fcsfc**.b*L6. ^-y=^i- (3) m«-f«s*aKM4 (2) (Dmm 

mfr<ng.jfe\z.&\,'>x, <jfeNN*Mtt8. 9 4^9. oe^fttt tot, 

(5) kl- (4) S.t/2- (3) H- (2) ^Jt^i-5^ti3lJ:«9^Jfe^J4 

(2) ©^ad®^©SJS«^^^X/V^^ft-5^-t?«^V>r t i)^7L bth 
Z> 0 Sfefcl, *-!)=mi- (5) a- (4) N 1- (7) tl- (6) N 

l- (3) tl- (2) Z.klz£VmMm 4 (2) <D^tfcS®^<D^& 

(3) »^ij4 (2) |B*fe©»m®^ s a-D-^^D=^— ^tt^to: 

fc*«Bi-5fc*, mmm2mm<7)mm^^^^y^^^v=mi- (3) 



3 2. 1ml 50mM ^^V-/V-MW (pH6. 6) 
2. 0ml 4M mk-ThVVJ* 

0. 8ml 1M mtlJtWpJ* 

4. 0ml 5mg/ml ^jfajfT/V:/ 5: V 

1 0 m g ^IJfe^J 2|EJlfe©«raWb* r A'* n^^ytD^il- ( 3 ) 

1. 0ml §fei«4 (2) |3«fe©Sffl®^ 

JbJB£j£#«:8Mrt* 3 0°Ct 5 0 KRj££-«\ flm<7)fc£>^ 1 0 %Ox^ / 
— /Wt?5jZ^^U^:-fe/H37T^VGCL-2 5©*7A (4X9 0 cm) 
tt, 1 7=7?\s* ^fofzy 9. lmlt«U r$>5lUfc7^^ VkL^UT 
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77^3 >^tefC;ft 1 5 0 6. -t-^*>"fe«SKb^^ n / 7# v^- 1? =f«F 1 - 

(3) ^b^V^cr^^if^^fcKft (1 5 0 6) fc— iWS4feSf*S#^L, 

fc. ft*J % iMWb^^p/^^si-UrfWFl- (3) «>-i5rt-^«* (16 8 

*e&ft&tZ> r. £ asW! Ufc D flfflMfe^/v* n / 7 # ^ y =fl» l - ( 3 ) a> b 
^^nVBfe*s§JWf*ttfc!K* (1 5 0 6) |:-tt5ftlli> (VI 
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59/2 
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8Fuc-4St 

(3) (DP AteW£*H-5#3§§E<E> a — D — sfiv? a tf OSg^J&^^S: 

5 0 /i 1 100 mMOtftt h U ? A&^tr 5 0 mM ^ /^-ISife^ 

(pH7. 0) 
21/il * 

4 /i 1 1M i&ft*/l'V'I>^ 



m z. m («26) 
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10m 1 3mg/ml ^Jfc-iffT/W ^ ^ 

10 v 1 4pmoleAl MMM 5 (l) T'#btbfc. n / 

7^^y=^i- (3) ©PAtt 

5 ±|B^^^^2 2°C-e3B#ffl^$*, 1 0 O'Cei 0^r«S^at^ 

Mt> i:?t£Tia<^#T*HP L Cfc J: V) Lfc 0 

: L-6 2ooi (nimvmm 

^7A:L-*7A (4. 6X2 5 0mm, (M) ftf fu^SI^U) 

: 0 . 3 J — /V&^-tf 5 0 mMff^- h U ^-f-^T 5: ^WMW 

10 (pH5. 0) 

^tti : F - 1 1 5 0 (0 :&MsFrt!D 3 2 0 nm, St3fcft 

ft 4 0 0 nm 
ffijM. :1ml 
jiyMmg. : 4 0°C 

15 i mtL<DJmm<r> « -d-*vw mJbiE^j&^-^-c 1 ^-ratc 1 

Uiiao 1 e <DjHJ£#i] 5 (1) T^fbHfc, Wtft^VW n / :7# ^ V 1 - 



20 |fc£2 

DGA/180X0. 0 0 5=U/ml 

d g a : mm ztitimmm 5 ( 1 ) x-nhtitc. mmw^z p;7^yty=? 

$|1- (3) OPA-fk^4 (^mo 1 e) 
25 1 8 0: (#) 

0 . 0 0 5: (m 1 ) 

(4) HJt#J5 (3) |5tO 8Fuc-4S<D2-75yt°y (C i 5f 

m (PA<b) 

MMffl 5 ( 3 ) |B«c<30 8Fuc-4S^50nmoleH, Jf?^^*?? 
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2-7-;/t°y it^x-igymm ( p Mt) u tt* y p Mm &m 

mVtCo gJlT^Str 8Fuc-4S-PAt l^t 5, 
(5) 8Fuc-4S-PA»fc»4 ( 2 ) |B«fe^^pf^S.^ffl 

5 m&oftmmi 

(4) Ei© 8 F u c - 4 S-P AH^f5^4 (2) fBictf)^ 

50jtil 50mM (pH6. 6) 

10 2 3 a* 1 7K 

5 m 1 4M Sfcflrf-b V *7l* 

2 n\ 1M 

5 ^1 5mg/ml ^JkifT/^ ^ V 

1 0 ju 1 2 pmo 1 e/ju 1 8 Fu c —4 S — PA 

15 5 Ail 7kfcSV^HJfeM4 (2) %d&<DimMm& hZWZ 

H»>I4 (2) 1B«6CD^t±l®^ 
jyB£jfc#«:»** 3 0 °CT* 3 B#fJ8KJ& $ i±\ IOOU'10 jM9BjB&&fo 

Ji«fSr^Jfe^J5 (3) !E«©a^T?HPLCfc£B#WUfc. 
JilB^tff »j 4 ( 2 ) |B*fe©*®*®^tt 8Fuc-4S-PA& 
20 ^»Ufc3ftS, mmM4 (2) fBit©*ttlB^t48Fuc-4S-PA*^¥U3te 

^ofc 0 §HJ£M4 (2) f3m^«*M^-<fc«9, 8Fuc-4S-PA 

Sr^UT»btbfc^«Mfett*ft«5 (1) Titbfrfc, 

v^-y^i- (i) opAfcmkm^mm&m\z.mm^x%tco 
gtdfctf 2 Rtj^Qfe« 3 vmrntyw n;7*yty^fi- ( 1 ) £ m c^sc 
25 is^dticwfettfc^fcfc^uttvxto-e&s. -r^^s mm* (2) ia«c 
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\&f&W (Da-ID- ?)\>t v t <D=c-l/Y-a--L-7^ 

(6) 7fe*5, 8 F u c - 4 S - P AlI^fS*^K©3: y K- a - L - 7 = ^ 

50/il 4 0 mMi&ft;-?- h P !7 A£r^tr 5 0 mMftlifS (p H 5 . 5 ) 

23ju 1 7k 

2 ]i 1 1M ^-ffc^/ViX^ 

10 1- 0 n 1 3 m g /m 1 T/K/ ^ 

10^1 4pmole//i 1 8Fuc— 4S — PA 

1 miL<D^m(D^ K-a-L-73 If te±fEKJ£m(-*5V^ 1 #59 

15 ia#mol©8Fuc-4S-P K<D~7 =t iX/V^^mi/ K^MJiH-SSIIi? 

DPA/180X0. 0 0 5=U/ml 

20 

DP A : tyWrSfrtcS Fu c - 4 S-PA©t (jumo 1 e) 

18 0: 50fc8rm (#) 

0 . 0 0 5: W$&t&& (m 1 ) 

25 »J6 

^»J4 (2) mm.(D0mmm^Rx^mmm^^ti^ti. few^ioo 

A Sr-^tf 1 0 mM<D-f ^ V V — JV-mmmWL (p H 7 . 5 ) T? Ufcir 
77^y/VS-2 0 0^7i> (4. 4X1 00 cm) Tr^V^it U 
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Sri 3. 5mlfo^Lfc 0 §HJ77^^3^UT, «M4 (2)'12*i 
©#8M*m$Hi£Jfc09 5 (2) tite<Djj&;X% SfWMft^n/7*y 
rf- y =flfc l - (3) P M\M v NT > H»J 4 ( 2 ) fB^w^fflHi^f*^ 
0»J5 (5) IB^^feT^tt-etb, *»W©a-D-^^n=^— ^Rtf*» 

<D a — D — d ^^-iflD^tl^ 1 2?J~1 8?5\ *3§PJltf> 

^>-K-a-L-7=i i/jf— \f<Dfrfm*.%) 1 5 35"~ 2 0 jTCfc o fc e 

mmm7 

0 0(C«fc Dffi^UfCo i-ftfc>t>. fefed^fe, 5 0mM©Sftthy 
«7 ^ £ 1 0 %<D*.# /. — /V£rg"t? 2 0 mMO'f ^ ^ V—JV-i&BffiW. ( P H 8 . 
0) T3^{bbfc5 y y h/WDEAE-t/Vo77'f>'A-8OO0^7^ 

®£*JW1\ i«T«> 1 0 OmMCSfttMJ -7Ai! 1 0%(D^# 

;v%<£ts2 0mM^5^/- /u-tSBMWfiS (pH8. o) Ttfe#-U 1 
I* 5 o o m 1 fo^I U «KHtt«: 7^7 -;v-mkmz. £ t) UfCo ?gtH& 

5ml 50mM ^^/-/V~tWt (pH6. 6) 

0. 5ml 4M &it-f- h V V 

0. 5ml 1M HMtjJA'is&J* 

0 . 2 5ml 5 m g /m 1 V 

3. 3 5ml H»J4 (2) latt^ffiM^ 
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2.4ml 1.25 %<D%HW8imkyfr? VlKfcMSift 



M8 









37=1— T.htffrtxx 


(mm 


(mM) 


(mM) 




0 


6. 1 


1.4 


4.4 : 1 


1 


6.3 


1.3 


4.9 : 1 


2 


6.9 


1.2 


5.8 : 1 


5 


6.5 


0. 90 


7.2 : 1 


10 


6.9 


0. 70 


9.9 : 1 


20 


6.3 


0. 65 


9.7 : 1 



10 



15 



20 



imm<D mmit?^ xx y y^^^mmm zmfetzm^ &j&m^& 

*mW<D a — D — *f)V?XX =.?— •&%.T**mW<D3=- * K-a-L-73 is?—' If 

(2) ^f^&tc*5tt5fc^eic©j^s 

D _ ? fV z p =.?— tf RO^SIK Wxy K- a - L- 7 = is?— if JdOV fcR 



# • 
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c 3 ) mm^^n^mt-r y y *?j*<D%m 

737^7^ 73^^!)^^ S I -1 2 3 4&##0i]l (1) CO 

^yhisi%$r£t*XTmfc hV~#M) pH8. O^fc* 

5i#±& 6OOml^l20U 20 b 9 l^^JSUfciM^S L, 

2 4°ct?7 2&mmmvxmmmwttistc 0 ^^2oo 6 , ot^i (k 

M7 0, fij@^xitgg) ^tfAX^TK (^vyy^^hD-tM) pH 

20 8 . 0^b*5*6l 8 !) y b/>Sr3 0 D y f/l^Oi?-Y-77'-^^^ 

12 0°C, 2 0#|SQ*— h^W^ILfciti^, (1) O^fe-CW 

^bfc^-=3r-7-!7^X^ ft3fe©ftH*IMb^^ * J ^^7^®5>4 0 g Sr 2 P $> 

&ffiU ##1 2 5 EJBOlHEjSarCs 2 4°Ct?7 2I*M*«Ufc. ft**. 
-7=L7 477k 73^^/^f-f*^ SI-1 2 3 4tW5S^//^ 
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— if % a - D - o if i:xyK- a -L-73 if ©&Kfc&*# 

±|BO^f«-e#fe^ti^'Sr 1 V y h/^<D 10 0 mMOllbt hV V^blO 
5 mMOift*^ 17 A Sr-^tf 1 0 mMO^f 5 — ttQMHfitt ( p H 7 . 

^-if t = v K- a - L -7 a i/^-if s6S*#^5±»Sr»fc, 

10 (2) fB*fe£>#8s?s *^072^^yf7tf7^> a-D-^/Wn — 

^S.tW3SW03t yK-a-L-7n ix^*— if <D^tt&^H^i,^*£M 1 4 s 

^JSM5 (3) xtfiofe«5 (6) \z.mM,<D^mx*^tb^nmfevtz 0 

r«B8Mb^^ * / 7^7 ^^W5¥fiH*J 1 m 1 fcfc *) 6 mU, j&m<&7 

^4 ¥ls 1 fT J £*?- : 7— t?riJ£3l*fc 1 m 1 &7c D 1 mU, :*38BHtf> a -D ->fjV>7 
15 p if ftffftltt 1 m 1 fcfc 9 1 3 0 ix U, *3SK©3: ^ K— 



mmm 1 o 

&TMfc-£^Etbfc 0 Ogawab^fe (J. Invest. 

Dermatol., 103: 306-309, 1994) H^C^Tn V* — W^T?*:^^ 

25 1 (1) ISic^t^^X^ P / 7* yH^S:R PM I 

-16 4 ommzmmu ^tt©2 omm&fc&wmu mmm^2 o& 

^-/iXn. Falcon 3037 (Becton Dickinson LabwareftM) £:JBV\ t££z<D?7 =^;V 
|I0. 7mlO20%FCS^DRPMI-1 640»MAtl, -^(D_h^^0 
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5°C, 5%C0 2 #i£Tt6 P^trofc fc<7*C9ft£te, it^TOtut^Tm^ 



^ 9 

^jsin-y-^^ mm t^©#s ~~ p^ 

(mg/ml) (¥*&±^*PI^> 

(mm) 

^-^!7 ; eX^ 0.01 5 0.90±0.25 0.17 

^ffg 0 6 0.38+0.23 



H;6£#)J l l 

15 (i) mm<owm 

i»!9«ia!)Wifc737^7^ 73^fy/y7^^ si- 

12 3 imtD-mWWl&m*: l 0 OmMOSftt b y !7A i: 1 OmMcDi&te^A'V' 

!> a =srtt? i o mM©^f ^ yi'—A'-igmtmm ( P H 7 . 5) T*?5#3g#f 

■^spBHfcUfcS 0 0ml ©DEAE-t/l'n77^^A-8 0 0O*7^WMt, 

m c«f^-esfe#^> i o OmM^b 400 mMtfht v P £ ^ot^Ei-J; 
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*P77^^-«^ -frfcPS^ £ifl8&K: £ X> Wife U 5 0 mMO» b V V 
J»t 1 0mM<O^k*/V^^ASr^tpl OmMW'f ^^/V-SiilH (p 
H7. 5) Tf««««:flHfcUfco Wb^LfcBi^lft^raciiWWrc^WfbUfc^lfi 
#!J4 (1) fn|B*ft©5 Oml ©«l{b^n/7^y ^077^^*7 
IH C<g=»f?Sreft^, 5 0 mM^t 6 0 0 mMSftt h !> Atf>Sfe£ 
^JiaicitJ^ta^iirfco &flWil#*>fc?> 1 0ml "T?*tV\ 

is£ffi£&.&mtiE^ : £<Dm&m&*vmzmm\zs: ^oomi i^it-c, 

«^U7t 0 

<D 1 %<DmMm^^^ * J yplsMfrWIfeb \ 5 3 /i 1 ©5 0 mM<7K 5: 
—}V-i&mMMW. (pH6. 6) fc> 5p l<04M©£fttMJ!>Ai:> 2m 1 
(DlMO^-ft;:^^^^ 10/i 105mg/ml04 1 JittT/V7 , $yt % 1 
1 ©j&W®#*l§ifcRtfl 9 n 1 «ojgftS:W3ei-S#!ft*^**fiBRtti: SriB 
U 3 0 °CV 3 ^WRJS * -frfclfev IOOU'10 &m*Q£l U 38M> 

^if 9 0m lSrHPLCfciO^U <6$mb<WB*«:«i3£Lfc. MJfciL 
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£ iirfc t O % PJ#R1H PLC -e^*f bfco 

i m-fio W-ft p;7* ^^fe«±IBKJt^m^*5v^■r i #wk: 1 u 
$ fife 7 =» i/;vm&<D HfiTIB^:^ «fc t) fco 



{ (10 X 1000 X 1/100) /MG} X { (MG/M) -1} X {1/ (180 X 0. 019) } =U/ml 

io x iooo x i/ioo :m&n*\zmnvtdfm.m<k'?'i'?vs ^wa- u g) 

(MG/M)-1 : 1 #^-<£>«Ht:^/V^ P / !7# ^j&S^iJl £ «? ^]|f^^fc»t 

180:Rj*l*m (#) 
0.019:^^^* (m 1 ) 

&*5 % HPLC#HWT!2*-<fcofc 0 

if :L-6 200I ( 0 tiMVmW 

#9A:OHpak SB-8 0 6HQ (8 x 3 0 0 mm, BgfnmXtfcSO 
: 5 mMCOT h V $ A&r^t? 5 0 mMO*^*?" h U ? ^ 

(Shodex R I - 7 1 . Bg?pffiX|±^) 

:1ml 
#7 : 2 5°C 

ANDARD P-8 2, ESMUJf) &_hfBCDHP L Cfttift m%&X*frffi 

■ftjl^ ^tfciM^^ttaiJ^iTIB^^orco lOju 1<D1%<D 

tiff (pH6. 6) 5 u 1 CD4M(D^b-7"h U ?^£> 2n\<D\M.<D 
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1 0 m 1 © 5 m g/m 1 rotti7/^r/h 1 9 V 1 <0 
90ju 1 £HPLCKU;<9##tU te^<fb<amS£$J5t bfc 0 tl^U, & 

^5 

{ (10 X 1000 X 1/100) /MG} X {(MG/M)-1} X {1/(180X0. 00l)}=U/ml 

10X1000Xl/100:S^^(-^DU^*i-M^^VV^n/7^^ili^ in g) 
MG:;ftJ^&^«ft^/l^ ^ / 7^7 V(D¥*>I^* 

(mg/m)-i: i ^(Dtimfc?^* n y ~7$}>immz- & ^omm^fhtctm^ 

180:fclfo&m (#) 
• 0.001:^^?^* (m l ) 

3 0ml (D7x^ /V-ir/^n 77^ ^©^ 7 -M£/Wj\ Hi C»f¥^T? 
«fe^#, 2 5 OmMi^OmMSftt h !> >7 A^^JiajcJ: 9@ffi£-£\ 
1 OmMO^frfr/Vi/^J^-^frl omM©-Y^y-/>-ii^»t (p 

H7. 5) X\ 1 0%Ox^y-;l/i 1 0mM(Og^;^7A^tPl 

OmM^^y^-IfW (pH7. 5) TitfcB£^ ~ 1 0 
m 1 U _hlB^*fer i 9 aS3£ LfcMH^A^ 
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At 1 0 mMOSIt;* «7 J^BlIJ- 5 mM©7» b 'J <7 A«r£tP 1 O mM© 

si fyr—si—mmmmm c p h 7 . 5) &^i«t bfc, t77^y^s-2 

0 0<7>7J^A (4.4X100 cm) "C^IIjLfCo l&frtcK). 13. 5 m 1 X^^iV, 
(C«t , 10 0 mMOi&fb-t- h U 17 A t 1 0 mM^^/Vi^ ASr^tp 10m 

Lo MM % tv-mmm& (pH7. 5) t'tlt, |i^M«?£T^$Ht:b 

10 0 mM^ MOO mMfD^ki- b P <7 ^ (D^^JiE^ £ 9 ^fcB £ ii\ — 

15 ' ftbtvfc.W&fcffi'* v;~7*> ^ft%m&Mft : &, 10 0 mM^Iftt h y !7 

>f 5^^— /^-ttSWMWft (pH7. 5) <Sr$§8ti£tUt, 

0OCO#7i» (4.4X100 cm) "C^lIUfcio l^fefc^. 13. 5mn?£flfcU 

20 #tUfo 0 

( 2 ) WHMb^/u^ n 7 is* y =f$t©fS§g 

■f-f£t>%, 1 0 g cDfiStt^b^^ n / ^®#£r 1 y s> f/V<D 2 5 0 mM 
25 <DiM.it1- 2 0 mMOtft* ^ 17 A N 5 mMWT S^fr*" h V *7 J»RTf 

1 g (D^shMT frzf 5: ^SrSt? 1 0 mM©^f ^ ( p H 6 . 

6) \mm&. 1 0 0mU(Dlil^ffiI^^6 0 OmU©il^®5>SriO 
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^if- G3, mitf^nmm fcxvjm.istco mM\,tc.mm^^^^y^^ 

l/mMWktfcMft 3^5 mM t ft 5 * 9 m>f 5 & ✓—/I'fc, 10mMi:*5i5 
m^b^- V V ^A&^JPU *>5>*^fe 1 0 mM©I|kt h T J ?A«r£tp 5 mM 
<D4 5.^— /v-JfelBKflRS (p H 7 . 0 ) "C¥flS{b-Ufc. 1 y y WVtf>D EAE 
-t/Vn77-fyA-8 0 0©*7^i^lts H DflHf?flrt?3E#ftjM^ 10m 

(1) ~ (5) fcU •etL^tt^/^^W Id J: t> 4 Oml lnjft^s feb 
1 0 %Ox^ ; -/V-C'¥fft ^ tfct/Vn 77 C L - 2 5©*7A 

^a7 7^yt!J=''i3- (1) ~ (5) , -rftfr^ ^-y=f»s- (1) ~ 
(5) £r#fc 0 

(4) a-y =*z>«5£$#f 

#t>^-hiB^y =^3- (i) ~ (5) (DffiM.mz<o\,^T, 2— T^yt°y 

— (2) »:7=«— *<w-e*-y .=nWfs— (1) ^3- (3) ~ (5) f3:7=*— 
*fc£0w^nVSto*fcft£ , b0 , T?fco;fc 0 ?8lt8fe£* (i^b*y ^ASrJIH^ 

iifttifmWi (ap I - I I is ^v^/w— • -»M^;*i±tD luJ;!Jli 
«r£*fUfc. J NM-a 5 0 Ol^*>!li? (0*f ffti) 

1 H-NMR£>'Jf JRfcJiD Q F - C O S Y^HOHAHA^ 13 C-NMR 
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<7>j§JRfU2HSQCfe£/B^fc:„ £tftty=t3- (2) ~ (5) ©4fci44r^ 

-To 

(a) ^-y=n»3- (2) O^tt 

5 ¥UK Lfco 

(b) ^-y =n&t 3 - (3) <Dm& 

/7*yty=ft3- (3) © l H-NMR^ WV&I212 9^ 1 3 C — NM 
R ^^<^ \s/V&m 3 0 Id, h/V&H 3 1 ^tveti^LfCo HI 2 9 , 

io in 3 oK^xm^i-t^^-^^M^^ $mmk^-7hm. (ppm) £r^-r 0 

ill 3 l^Vv-Cs *BNft»+B*^3Me (%) &s flWfttt* m/zflt^-To 
OTft ; 1 2 3 0 

MS m/z 1273.4 [M+2Na + -3H + ] ~\ 625.2 [M+N a + — 3H" 1 "] 2 ~, 
409.2 [M-3H + ] 3 ~ 
15 ' 1 H-NMRlt; 1 3 C - NMRdi 1 Ot^t. 
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^1 0 





fr$. Jj/W>y (ppm) 






U C-NMR 


1 H — NMR 


C1 — 1 

M~l 


A 

9o. y 


A AH A OA 

4. 47, a, o. 0 


1*1 — 0 


OA 7 
fO. 1 


O AA J J O A 1 A A 

o. 44, da, o. 0, 1U. U 


C1— 0. 
*X o 




Q K7 A A OA 1 A A 

o. Df , da, o. U, 1U. U 


C1— 4 


68. 5 


O OC J OA 

3. o5, a, 3. 0 


CI— e 

rX o 


71. o 


o cc ~ c c 
0. DO, Q, 0. 0 


CI —A 

rX o 


lb. 5 


1 1 O J c c 

1. 13, d, 6. 5 


rZ x 


9o. z 


A OC J A A 

4. yo, d, 4. 0 


CO— o 

rZ~Z 


67. 1 


O Of JJ j| A 1A A 

3. 81, dd, 4. 0, 10. 0 


CO— 'J 


75. o 


O AA J J OA 1 A A 

3. 90, dd, 3. 0, 10. 0 


CO— A 


CA o 

69. 2 


O AO A OA 

3. 93, d, 3. 0 


CO— c 


cc o 

66. 8 


A AC C 

4. 06, q, 6. 5 


CO— A 

rZ D 


16. 5 


1 AA A C C 

1.09, d, 6.5 


ro 1 


96. 5 


A AO J A f\ 

4. 98, a, 4. 0 


CO o 


67. 4 


3. 84, da, 4.0, 11.0 


CO— O 

ro^o 


77. 5 


O AT J A o C 1 1 A 

3. 97, dd, 2. 5, 11. 0 


CO— A 
ro 4 


80. 4 


A CC J AC 

4. 65, d, 2. 5 


CO— C 


67. 2 


A OA C C 

4. 29, q, 6. 5 


CO— A 


lb. o 


t t O A C C 

1. 13, d, 6. 5 


CA— 1 


1 AA A 


A QQ *4 /i a 

4. 9o, d, 4. 0 


cj— o 

z 


CO A 

DO. U 


O 7C A A A A 1 1 A 

o. / o, dd, 4. U, 11. U 




77 O 
f I . Z 


o. ©y, aa, z. o, n. u 


FA-4 


oU. ^ 


A A1 ^ 0 R 

^. di, a, Z. D 


F4-R 


A7 

Of. D 


4. oo, q, D. D 


F4-R 


ID. D 


111 rl A 
X. xx, a, D. D 


ro x 


QQ C 


4 QR A 4 0 

f. *7D, U, *4. v 




F5-2 


fit 7 


^7^ 4 0 110 




F5-3 


74 0 


^ R4 m 




F5-4 


DO. Ct 


^ RQ m 

O. 0*7, Ui 




F5-5 


68 0 


4 19 m 




F5-6 


16.0 


1.09, d, 7.0 




F6-1 


94.4 


5.00, d, 4.0 




F6-2 


75.9 


3.77, dd, 4.0, 10.5 




F6-3 


70.0 


4.05, dd, 3.5, 10.5 




F6-4 


73. 1 


3.70, d, 3.5 




F6-5 


67.6 


4. 17, q, 6. 5 




F6-6 


16.0 


1.09, d, 6.5 


! 
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mi o 





dr^. ZuVis-y Hit (ppm) 


1 3 C — NMR 


1 H — NMR 


GAl-l 


99.5 


5.11, d, 4.0 


GA1-2 


71.3 


3.45, dd, 4.0, 10.0 


GA1-3 


73. 3 


3.64, t, 10.0 


GA1-4 


72.0 


3.35, t, 10.0 


GA1-5 


72.6 


3.96, d, 10.0 


GA1-6 


176.7 





(X I V) <DmV)X*3bZ> a 



m *. m ^ (£$>J26) 



WO 01/81560 




mum®. (Mm) 
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75/2 
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**3x I^T> fcWM&GFu C-2S-1G 1 cUAitt. 
(c) ^-y=Hgf3- (4) <£>^t£ 

;7*ytMl3- (4) © l H-NMR^ tvV£El3 2^ 13 C-NM 
h^=§rg|3 3 ^ -^r^^-<^ h/l^Hl 3 4 fc-tft-^ftTjcf-. El 3 2^ 
H 3 3 ^33V^«BWriV^/l'03ft*^ HSltt^^M (ppm) Sr^i". 
^3 4^*3V^ «Kttt4*B*f3Stlg (%) $t#tt> m/z^ttSr^i-o 
; 1724 

MS m/z 894. 1 [M+3N a + -5H + J 2 ", 588.7 [M+2N a + -5H + ] 3 ". 
435.6 [M+Na + -5H + ] 4 ~ 

1 H- NMR&tP 3 C— NMR ^ J: S&tf&jMrft 1 1 ^SH". 



S * *. ffi tt WJ26) 
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til 





^$*;^7 Mfi (ppm) 




1 3 p MUD 


Ii XN IVl Jlv 


Fl-1 


96 4 


4 47 d 7 9 

*» TCI j U) 1 • */ 


Fl-2 


70. 2 


3 44 dd 7 9 9 9 


Fl-3 


77 9 


3 57 m 

o 1 | III 


Fl-4 


68 0 


3 RR m 

U. OUj 111 


Fl-5 

IX KJ 


70 8 


^ 66 rr fi 7 
o. UU, q, OY 1 


Fl -6 

1 X w 


1R Q 


X* lO, Q, O. { 


F2-1 


QR Q 


4 QR d AO 
ft. yo, q, ft. u 


F2-2 


fi7 0 

V 1 ■ V 


^ RR m 
0. 00, in 


F2-3 


19s Q 


^ QR m 
0* 50, ill 


F2-4 


7Q Q 


A RR m 

ft. uo, in 


F2-5 


66 7 


4 9Q n ft 7 

ft. C/<3) q, O. 1 


F2-6 


IRQ 


11^ A fi 7 
x. IO, Q, O. * 


F3-1 


QQ 4. 

*7i7. ft 


R 00 H AO 

O. v/VJ, Q, ft. \J 


F3-2 


fi7 R 

Of . u 


*3 7R dd 4 0 10 A 

O. I u, QQ, ft. V, IV. ft ^ 


F3-3 


76 8 


S RQ dd 9 R 10 A 


F3-4 


RO 0 


4 69 d 9 R 

ft. Q, O 


F3-5 


DO. 5/ 


*±. Ouj q, u. 1 


F3-6 


Ifi 0 


111 d fi 7 

X. Xx, Q, O. f 


F4-1 


QQ 0 


4 Qfi d AO 

ft. I7Q, Q, ft. V 


F4-2 


67 1 

Will 


3 74 dd 4 0 10 4 


F4-3 


74 7 


3 88 dd 3 1 10 4 


F4-4 


68 6 


3 96 d 3 1 


F4-5 


67. 4 


4 21 a 6 7 


F4-6 


15. 5 


1. 10, d 6 7 


F5-1 


94. 7 


5. 04, d, 4. 0 


F5-2 


70. 8 


4. 20, dd, 4. 0, 10. 4 


F5-3 


70. 7 


4. 32, dd, 2. 5, 10. 4 


F5-4 


69. 2 


5. 40, d, 2. 5 


F5-5 


65. 7 


4. 36, q, 6. 7 


F5-6 


15.3 


1.02, d, 6.7 


7tf;H©CH 9 


20.5 


2.06, s 




173.9 




F6-1 


93.4 


4.98, d, 4.0 


F6-2 


66.6 


3.78, dd, 4.0, 10.4 


F6-3 


77.5 


3.82, dd, 2.5, 10.4 


F6-4 


79.8 


4.55, d, 2.5 


F6-5 


66.5 


4.35, q, 6.7 


F6-6 


16.0 1.13, d, 6.7 
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l l 0K#) 







L (p p m) 




1 3 C — NMR 


1 H— NMR 


F7-1 


99.7 


4.96, d, 4.0 


F7-2 


67.6 


3.71, dd, 4.0, 10.4 


F7-3 


75.6 


3. 89, dd, 2. 8, 10. 4 


F7-4 


79.6 


4.64, d, 2.8 


F7-5 


66.7 


4.25, q, 6.7 


F7-6 


16.2 


1.11, d, 6.7 


F8-1 

1 U x. 


97.9 


4.96, d, 4.0 


FR-2 


68.7 


3.57, dd, 4.0, 10.4 




70. 2 


3. 76, dd, 3. 1, 10. 4 


F8-4 


72. 3 


3.66, d, 3. 1 


F8-5 


67.4 


4.20, q, 6.7 


F8-6 


15.4 


1.08, d, 6.7 


GA1-1 


99.5 


5. 19, d, 4. 0 


GA1-2 


71.3 


3.47, dd, 4.0, 9.8 


GA1-3 


73.3 


3.58, t, 9.8 


GA1-4 


72.0 


3.37, t, 9. 8 


GA1-5 


72.6 


3.81, d, 9.8 


GA1-6 


176. 7 





Wm.0. L-73^:D-WpyK=8 : 1 
MS 4£^ 
5 T-tf-A&s l&f- 

(I X) Oiit)T'&5 0 




* 



ft*3s £TF> :*#&K«r8 F u c -4S— 1G 1 cUA-lTtf/Uitt. 

(d) ^-y=n^3- (5) osm*- 



(£IJ1<J26) 
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v/7jJ>3-})=?^3- (5) ©^-NMR^^ h/V^!H3 5 IC, 13 C — 

3 5'^H13 6^*5v^r^#{*v'^•^/vro^^ N ^ffctefc^:? Mi: (p P 

m) SttjH-o |U3 7^*5V>T, fE^ttfB3fr3££ (%) 8Wftfi* m/ 

; 2 6 8 9 

MS m/z 924.0 [M+4N a + -7H + ] 8 "\ 687.3 [M+3Na + -7H + ] 4 

545.3 [M+2Na + -7H + ] 5 "\ 450.5 [M+Na + -7H + ] 6 " 
1 H - NMR^tF 1 3 C - NMR f £ «fc 5 2Wfr*fc*** 1 2 {C^-f 0 
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mi 2 





fr jv^yz7 Mil (p pm) 




13p XTA/fD 

L> — JN iVi XV 


ri — IN IVirv 


F1-1 
ri X 


yo. o 


A Afi /4 7 Q 
ft. 40, u, f . y 


PI -9 


7H £ 


q aq 7 q inn 
o. 4o, qu, /. y, iu. u 


Pi 

rx o 


7Q Q 
IO. O 


Q C7 *w 

o. of, m 


PI —A 

r l ft 


Do. O 


Q QC 

o. oo, m. 


PI — R 

rx o 


/I. Z 


O CC _ C 7 

o. bo, q, b. / 


pi —A 


lb, Z 


1 1 O A C 7 

1. 1Z, a, b. ( 


rZ 1 


yb. o 


4. 97, a, 4. 0 


r Z Z 


bf . o 


O OCT m. 

o. oo, m 


rZ o 


77 ~t 
( ( . 1 


O 07 _ 

o. y /, m 


rZ 4 


on 1 

oU. 1 


4. bo, m 


T?9— E 
0 


Of. 1 


a on _ C *7 

4. Z9> q, b. 7 




lb. Z 


1 t O J C 7 

1. 1Z, a, b. 


ro I 


yy. / 


/f no j >in 
4. yo, a, 4. 0 


P7Q— 9 

ro Z 


bf . y 


o. 74, m 


ro o 


77 -I 
ff . X 


o oo M 

o. oo, ni 


ro 4 


on q 
oU. o 


/I CO w* 

4. bZ, m 


pq— E 
ro o 


C7 Q 

Of. o 


A OC „ C 7 

4. oo, q, b. r 


r o o 


lb. o 


1 1 1 J C 7 

1. 11, a, b. ( 


r 4 x 


AO Q 

yy. o 


A CiA A A n 

4. y4, a, 4. U 


PA— 9 
r4 Z 


C7 >i 

b / . 4 


Q 7Q rr. 
O. (Oy m 


PA— ^ 

r4 o 


7c n 


Q Q7 m 

o. o(, m 


PA— A 
rft ft 




o* yo, m 




R7 7 


/i on n c 7 
ft. ^u, q, o. 1 


r *x u 


1R Q 


1 10 H R 7 
x. xu, u, u. * 


X O X. 


J7»J. V 


R 0^ r! AO 




71 1 


4 90 m 

*±. £j\Jy 111 


F5-3 


71 1 


A ^1 m 
*±. ox, in 


F5-4 




vs. Ot7, ILL 






A Ifi n fi 7 

^r. OU, ^, U. 1 


F5-6 


15. 6 


1 01 d 6 7 


F5<£> T-fe ^/Vjgco C H 3 


20.8 


2.06, s 




174.2 




F6-1 


93.7 


4.97, d, 4.0 


F6-2 


66.9 


3.79, m 


F6-3 


77.8 


3.82, m 


F6-4 


80. 1 


4. 55, m 


F6-5 


66.9 


4.35, q, 6.7 


F6-6 


16. 3 


1. 12, d, 6.7 
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1 2 





*T ^jJ/V-s? MS (ppm) 




O In 1VX J\ 


X JL IN 1VX JLV 

Hii fir/7 ^>W:& %£^7R%k 


F7-1 


QQ 9 


4 94 d 4 0 


F7-2 


67 9 

U f • 57 


3 70 m 

o« i >y y 111 


F7-3 


7R Q 


3 88 m 


F7-4 


7Q Q 


A fid. m 


F7- C i 


67 1 

O f • X 


4 94. n 7 
*±. ^fr, q, v). i 


F7-fi 


1 6 R 


111 H 67 

X« 11, u, u» • 


ro x 


QQ ^ 




FR—9 


£7 A 


^7^ m 


ro o 


7R n 


1 R7 m 

o. o(, m 


FR-A 
ro *± 


6Q 0- 


QR m 


FR-R 


67 7 


4 90 n 6 7 
ft. ^ju, q, v. i 


FR-6 
r o o 


XO. J7 


1 10 A 6 7 

X» lv, Q, U. f 


FQ-1 


QR 0 


R 0^ r4 AO 


FQ-9 


71 1 


4 90 m 

*±. ZiV/, 111 




71 1 


4 ^1 m 

tc. oi) in 


FQ-4 


6Q ft 




re? o 


66 1 


A ^6 n 6 7 


FQ-6 


m 6 

xo. U 


1 01 H 6 7 

X. ul» U, U. f 




90 R 


9 06 q 


FQ<7}Ti?^yV3l£<7) C O 

1 «/vy y l — y /K^vy v_/ \y 


174 9 




F10-1 


7 


4 97 d 4 0 


F10-2 

1 Xv £j 


66 9 


3 79 m 

V » 1 %/ y 111 


F10-3 


77 8 


3 82 m 


F10-4 


80. 1 


4- 55. m 


F10-5 


66. 9 


4. 35, a, 6. 7 


F10-6 


16. 3 


1. 12, d, 6. 7 


Fll-1 


99. 9 


4. 94, d, 4. 0 


Fll-2 


67. 9 


3. 70, m 


Fll-3 


75.9 


3. 88, m 


Fll-4 ' 


79.9 


4.64, m 


Fll-5 


67.1 


4.24, q, 6.7 


Fll-6 


16. 5 


1.11, d, 6.7 


F12-1 


98.2 


4.94, d, 4.0 


F12-2 


69. 1 


3. 57, m 


F12-3 


70.5 


3.75, m 


F12-4 


72.6 


3. 66, m 


F12-5 


67.7 


4.20, q, 6.7 


F12-6 


15.8 


1.07, d, 6.7 
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£tl 2 Gffit) 





fr^jJJW? Hit (ppm) 


1 3 C — NMR 


1 H — NMR 


GAl-1 


99. 7 


5. 19, d, 4. 0 


GA1-2 


71. 6 


3.47, dd, 4.0, 9.8 


GA1-3 


73. 6 


3. 58, t, 9. 8 


GA1-4 


72.3 


3.37, t, 9.8 


GA1-5 


73.0 


3.81, d, 9.8 


GA1-6 


177.0 




GA2-1 


99.7 


5. 19, d, 4. 0 


GA2-2 


71.6 


3.47, dd, 4.0, 9. 8 


GA2-3 


73.6 


3.58, t, 9.8 


GA2-4 


72.3 


3.37, t, 9.8 


GA2-5 


73.0 


3.81, d, 9.8 


GA2-6 


177. 0 





t£*5, iH~NMRStJ ?13 C-NMR^*5it^>t P --^^> 1 J§S^##{i:Tia^ 

(x) <omwhz> 0 
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£TF> 3MbJt«rl2Fu C-6S-2G 1 cUA-2 7t^i:#r o 
1 2 

^J9©^|CJ: *3 7* 73^^y!)r-f*7 S 1-123 
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tPlOmM^^^y-/V-^^W (pH7. 5) -CfcfrigflrU 3g'fr$M8 
LT±fi^ -r^t>h, »o-D-^P^txyK-a-L-7 

—tf^&HJfefll 5 ( 6 ) IB«S©^fel- £ 19 $J5£-r 5 £ £ £ 0 tt^iW&m 

# b tlfcfe^^^HI C3S«fft"e¥lff{k: Ufc3L©DEAE-t/Vn77^f^ 
10 A- 8 0 0-<D# 9 AlJl^t > IQ CiBHW0rCiSfc?!*flU 10 0 mMi»fe 4 0 0 mMS 

K <D a - D - 7)V? n ~ if fiHtlftWttfcfcJ&W 

15 ±IB©F9B!*JgteH#Sr#®$^* 1 ^<£>* n7?^ ^-^^^fcPS^ 

illCj;!)||U 1 0 OmM©fifttMi !7A£:1 OmMOSft*/^^^: 
^■tf 1 0 mM<7M 5 A'-afflfcBMIHft ( P H 7 . 5 ) "C«®Jfc«:1BifeLfco 

# btl/fc^^^ri^ C«flH0rt*¥lWt: Ufc2 4 0mlOD E AE — fe/vn 7 r 
^yA-8 0 0©*7^Wl IHCMW^T?5fe#-^ N lOOmMH3 0 0m 

20 UMih-T hVV A©i^*t J: t) mm ^Wc, 1 <9 2 5 m 1 Ttfr 

V\ a -D- ?tV# v~# , -iim&ffift%.TF%:mW<D^ K— a — L — 

25 lilC i «9 U 5 0 mM«t K y * A £ 5 mM^tjW/l/^ P A Sr£ tf 
1 0 mMO-T ^ ?T/*-A'--mfflHtffl. ( p H 7 . 5 ) -ttttffift&ff& bfc„ 
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(2) ayK-B-L-73*^- wmm 
5 _LfB (l) -eibttfcxy K- a - L-7 3i/^-fffiftS^^li^i 1 

^C0|^5il^&fflVvr^$iU 1 0 OmM^tftt b P 1 OmM^i&fb 

^/W>-!7 A t 5 mMiDT^kt h U V A&rgt? 1 0 mMcD-'f 5: ^jA- 
fcftfc (pH7. 5) -t?^-fkUfc-fe7T^ 0 O^TJ^A (4. 4X 

100cm) Pl««?^-e^ttl$^fc: 0 ^tel#&fc«9 13. 3ml 

At 5 mM©t{h*/> V«7 A 1 0 mMO-f ^ ;V-4fiHMMBR ( P H 

7 . 5 ) y 8 5:15 ©JSWffiTf sp^f-fh; Ufc7 m^/V-ir 

/UD7 7 ^y©^7A (2. 4X4 4 cm) m C^@^T?^{±J $^7c Q 

15 ^ttl^feft?) 3 OmlT'ffofc, #fe^?gttM^H:SDS-*y 'J /V 

(3) a-D-^^o^— 

±JE ( 1 ) T?ft fc>*L;fc*3503<0 a - D - n t??£4»££#®#^ 
20 *l^©|R^1-aiB*'SrffiV^jftltU 1 O O mM©Sftt b y !7A£ 1 OmMCD 

I{b&;^7At5mM07^Ut h V *A«r£t?l OmM©-f ^^-1 
(pH7. 5) X*5&Mikl>1t±7T? y/VS-2 0 0<O#7A (4. 4 
XI 00 cm) fcl/W, HI CffiffiBTCiSffl $ i3:fc 0 ^iei*fctH3. 3 

25 #btbfd^P^<7) a — D — ^/V^ a if 3 0 0 mM^-fb^ b V 17 

A £ 5 mM^-fb^^v-^ A 1 0 mMO^ 5: ^^/—)V-^W^MX%^ 

3g#vU IHC^®^-eW'fbLfc 2 0m 1 0«>fb— ^n77^f V^^J^A^ 
C^Efi&TiSfc^, 3 0 0 mM^b 9 0 0 mM^bi" h V £ A£>$t^<fcj 
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Jxfc2|s38§Btf> a — D — :77l^ n i£iH#& 2 0 0 mMO±g<^ MJ £ 

3g#T U IH U-SaffSt? 3 ?*^ Ufc 2 0 m 1 ^)Mft-fe/Vn 77^f ^(D* 7 Mz. 
5 3ft»tf\ IH \X@ffl&V&s&&., 2 0 0 niM^ b 8 0 0 mMtftt h I? * Atf> jfc£4g 

10 

%ffi09 1 3 

^«J12 (2) t#fetlfc*»i^K-a-L-73^-f(Ottti 
RtfUlfefll 12 ( 3 ) -C# fefttofcJMB© a— D — £Vv^ n &<DmMW& 

( 1 ) E7-fefMhilH^^^ * ^ 7*yoil5 

(1) ^felii i3^iLfcWkWP77*y 2 0 0mglr2 
OmlOl NTfcK^ b y ^Ai«t2 5tt2 0 2 0 0m 

mmmm (pHe. 6) -e^^u^r-ir^/Wbsit^b^^n/^^^sr 
(2) 

#^I1 (1) ^fe(C^t3MLfc«-ffc;^^P/^^^t>*_blB (1) 
25 (7)^feia D ^1 UfcETt f-/HbM^/V^ p 7 7* y{utL % 2 0 0mg 

&fcV%:&W<Dce-D-yA'?V=-?~- if&l 5 0 ^ U k^W<D^ K~ a - 
L - 7 = i/^— if £ 1 mUlSbO 125 ^"T?##&RJS£rfTofco fr*5* - ft b©R 

afflWfc^^ o;7*V6. 7mg /m 1 > 4tfiL» 
7fls"7% y 0 . 1 m g/m 1 > Sfrffr*- ^7 A 2 0 0 mM % itfb^/^V^ A 5 0 
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mM, 4 % 2 0 mMT% pHft6. 6 {CPS Lfc c - <D&^ RjfelB^ 

1^)19 5^ Ji&Ti^/WttM{fc;;?Vv^ n;7^ ^T*«, 2 7 , OOOt'fco 

fro 

•ttefr-h, (Da-D- ?tV9 u ~^—t£ t <D*- V K- a - L - "7 

tA/ifT•fe^/^S^oV^TV^^V^ri: v 1 1 (l) !BttOft$£=»*Pj£- 

^^S^f^-^/O^^ ^©737^7^ 73-f^/^T^*^ 

s i - 1 2 3 imtm&ity/i'? * / 7$^(DT^/vm*Mm&&&7^^ & 



mmm 1 4 

737>f7^ ^ = y^7^*^SI-1 2 3 4^£II1-5fi»ffc^ 

(1) 73^^r7tf7- if©J»M 

-r&fr^ ioon i©5o mM-f ^ ^—j^mmmw ( p h 7 . 5 ) a 

0 ju 1 tfMM^-fM-b y 7Ai l £i l©lMS{W/^>7At4 0 m l®l°/oi 
Mfe-ffc^^ n; 7^7 2 9 ^ 1 (D7^ s 2 On 1 ©7 yyf7-tf7— t? 
*«£;7jn?U 3 0 o C-e3^Ki^$-fr. ^fbT<6Tir^/V^(7?i^Tti^(75^ 
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TfcfcflJfefcUT. 3- (4) <^7ut£^»2-T=- /fc'P 

75/il 5 0mM D^thP (pH7. 5) 

2 8 . 5 ix 1 7K 

9 ju 1 4M ilfcflrt-MJ *A 

1 5 n 1 3mg/ml ^ifajf TA<7§ ^ 

15/tl 4pmole/M tU^3- (4) 0f«fe 

£|g :L-6 200S (BSE34f^K) 

: L-^A (4. 6x25 Omm, (&) ^^fntfe3fctft#$4) 

: 0 . 5 %<DZ?# J — /V«r&t? 5 0 mM^|- h P zcf-jVT % IsWffiW. 

(pH5. 0) 

tftW:«3tettffl#F-l 1 50 (B3^^fiffM) iM3 2 0nm, 
JI4 OOnm 
gftii :1ml 
UJ&mM : 4 0°C 

l ^t©*5SW©73^ t?tt±lBEJtS3RH:*3V^ l ^ffifc: l 

»©T-fe^-/ua6#§lWf * ti5 1 3Qfe08 5 ( 1 ) T?# btifc»l^/V^ n/7 
^7V^-y=n^l- (3) <&PAfl^fcPC*3tfc:fc5tf>T?, Tir^/V-g^!!^ 
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D A/60 X 0.015 = U/ml 

DA : WfSftfcT-fefvl'g©* (nmo 1 e) 

6 0 : ®£B#R9 (#) 
5 0.015: HSlffoS (ml) 

7tf7-t°©ltttS 0 . 8 mU/m 1 "CfcofCo 

ii|BOfiINl5S8Sft 5 0ml^ 10 0 mMSftt b U ^ A, 10 mM|ft*/V 
v-^A. 2gfe.TJR 5 mM7» b !) !7 A§r£tp 1 0 mM-f 5: ^/—/V-mBWmW. 
10 (pH7. 5) tfSp^-fk^^ir^T^y/VS-a 0 0©*7A (4. 4X1 

0 0cm) fc/W, IHC^^Tr^m^iirfcio 0 1 3 m 1 ^SlU # 

(c.fc^aij^bfco ^iiii^Iffib^^W73^^f7tf7-f^ 
3 75— 5 75X*ho tc 0 

mn^vtc£y\z s ^m^y^sf y^T-te?-?— wmmpufe. me 

~ 9 . 1 <Dmffi. ^M^iZ 2 3 ~ 4 5 0 COiSffl-C-£>ofco 
(2) ^ = ^^>'^Tir^7"if^V^c#®^3^y>'^feOJ^ 1 T-k-5 : -/^^ 

6 0 m 1 

25 5 0m 1 10 0mM!Jy^tf!l^i»ipH7. 5 

1 0m 1 4MSfktMJ!)A 

20m 1 3mg/ml 4^J&L?fT/^5: 

3 0 ju 1 7K 

3 0m 1 7 3^^77W-^ 
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j£ Lfdo ^OfgmS:* 1 3 ^^-To 



1 3 











13. 6 


17. 2 




n. d. 


1.74 


Fucus vesiculosus 


0. 91 


15.4 


Ascophyllum 
nodosum 


0. 69 


7. 74 




1. 27 


4.40 




2.00 


11.3 




1.70 


3. 77 




2.70 


30.3 


Lessonia 
nigrescens 


3. 80 


22.9 


Macrocystis 
pyriferra 


1.46 


12.9 


Durvillaea 
antarctica 


1.84 


15.3 



n . d . ; not detected 
15 ^t§fc ( 

1 5 
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WV&I3 3 8{C X 13 C-NMR^ 9 f^ft-efc^i-o 

5 11 3 8 3 9 fc*5V^«etttt->^/i'03fiSS:, ffifoftft&v? Mit (pp 

ttB3Sifl*.(%) (cm- 1 ) Sr^-f- 0 l H-NMR2lt* ia C-N 

MR*- <fc 5^«f*S*ft* 1 4 
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^1 4 





fr^#/l'*s7 Hit (p pm) 




13 C — NMR 


1 H— NMR 


Fl-1 


94.8 


5. 03 


Fl-2 


71. 0 


4. 10 


Fl-3 


72. 0 


4. 20 


Fl-4 


69. 4 


5. 31 


Fl-5 


66. 8 


4. 33 


Fl-6 


15 4 


1.01 




20 5 


2. 07 




175 0 




CH 3 


90 5 


2. 07 


F2-1 


94 5 


5. 01 


F2-2 


67 0 

U I • w 


3. 85 


F2-3 


76 6 


3. 85 


F2-4 


80. 0 


4. 63 


F2-5 


66. 9 


4. 33 ! 


F2-6 


16. 0 


1. 10 


F3-1 


99. 2 


4. 96 


F3-2 


67. 0 


3. 80 


F3-3 


76 6 


3. 88 


F3-4 


80 0 


4. 63 


F3-5 


66. 9 


4. 24 


F3-6 


16. 0 


1. 10 


F4-1 


99. 2 


4. 96 


F4-2 


67. 2 


3. 73 


F4-3 


74. 7 


3. 85 


F4-4 ' 


68.7 


3.95 


F4-5 


67.4 


4. 18 


F4-6 


16.0 


1. 10 


GA1-1 


99.6 


5. 18 


GA1-2 


71.2 


3. 47 


GA1-3 


72.4 


3.63 


GA1-4 


71.8 


3. 42 


GA1-5 


72.6 


3. 87 


GA1-6 


177.0 
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SEQ ID N0:l: Designed oligonucleotide primer to amplify 16S rDNA 
region. 

SEQ ID NO: 2: Designed oligonucleotide primer to amplify 16S rDNA 
region. 



m *. « « C«26) 
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it # <d m m 

if : 

5 ( I ) WEBMb^^ n / 7^7 ^XtmSKb^^ n / 7^7 v^- y =*»:flMB U 

t, Tir^/vS&JjPzk^U mSriSRI^^S ; 
(I I) ~ 9. KD^ffl^SiipH^r^r-t-S ; 
(I I I) »2 3~4 5^©«&fflfcSHi&£&*^5. 

10 if : 

( i ) jttT*^Wfc«fflMfc^.^ b y ysww^/^ n;7* ^ y 

=W£tfMB UTs a - D - ^/l^ n =/l^^&ap7k##U D - ^Vv* n i/KSr! 
j©tt£ii:£ ; 

(II) ^5. 8-7. 8©«[HlcSjipH«r*f « ; 

15 (i i i ) ffi 1 4 — 2 9 ic©45fflfcM5i«as*r^ri-s. 

-if : 

20 ^Tn^^L-^a— x%Wo*V =^Sr^J***S ; 

(I I) #54. 5~7. 5©«SHfcS3jSpHS:^r-t-S ; 

(III) &J2 3 — 4 2 , C©$iSHtc:SaiSjFSr5rt"So 

25 0§at2f?fe 0 

5. a — d — u ~¥-^±mm%^%'&*E.m&mm: u 

^ zmm-rz ^ t t -r&n#m. 2 ib*^ a - d - a =. if 

6. iVK-a~L-7 = ^^fi£teSr5fr-t"5|j)[fe*!l«:«F*U -t«>** 
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9 . f&LT±^Mtifimik?/l>'? xi J -7 11 ^(Jllt^ 2|5^C0 a -D -7*)V? X2 
~ff— if SrflsIB $^T/>^ < £ 1 ^&L±(D^^7 p >^a££rl&*UfcflftT 

Ifef b ^Ov* n / -7 -ft ls<r>WtJ5feo 

12. Mft^^ p/ 7*yt7 3-T^yf7tf 7- i^ a-D-^/V^ 
a RUtc^ K-o-L-73 SrtfMB ^TW^A^ p/7 

_ ^/i^ n if RC^ls K-a-L-73 if ^rftUS &ii:TMKk;?7t' 
1 5 . flMtffi 12-14 tf>Vvr*U*> 1 3S^IB^<D^felCl<fc t> # btb^^m^^ 
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1 6. Tf2-Jt£5£ (I) ~ (I I I) frbM1RiS*iZ>ik¥mm*m-f-Z>%£fc& 
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(1) M^^^^^P^tU W«3 5~4 4 : 1 

(2) tib-IS^ (viii) •et^^5TOi»tw^^i:t 

<5o • 



s * & m » <m\2to 
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2 0. m^^^-^^^^^^U GC^M5 0%T'fc?>lt^l 9 
^M(OZ7 n7^7 ^M^ffl^o 

2 i . E#d;gc<DiE?ij#-$§- 3 ta^o i 6 s y 7}? y — n a^sib^j £: 9 

0 %M±.<Dftf5\&*m-tZ>&&%im&^i-t 5 1 6 S y #y^r;l/DNA^tf 
If jfc^ 1 9 lB*fe© 737^f7 *m$8® 0 

2 2. »5737^7^ 7 = ^^/ V 4*7-4 SI-1 234^ (F 

ERM P-17517) X*fr%m^2 QUM,<D7 ^7 4 7 *m%m* 



m *- ^ ^ 
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o 

en 
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o 
o 
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CO 
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SEQUENCE LISTING 



<110> Takara Shuzo Co., Ltd. 

<120> Sulfated glucuronofucan 

<130> 662466 

<150> JP 2000-121116 
<151> 2000-04-21 

<150> JP 2000-186346 
<151> 2000-06-21 

<160> 3 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify 16S rDNA region. 
<400> 1 

agagtttgat cctggctcag 



<210> 2 
<211> 19 
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<212> DNA 

<213> Artificial Sequence 



<220> 

5 <223> Designed oligonucleotide primer to amplify 16S rDNA region. 

<400> 2 

ggctaccttg ttacgactt 



10 <210> 3 

<211> 1535 
<212> DNA 

<213> Fucophilus fucoidanolyticus SI-1234 



15 <400> 3 

agtgaacgct ggcggcgtgg ttaagacatg caagtcgaac gagattcttt gtattgaagc 60 
ctcggtggat ttataaagat gaaagtggca aacgggtgcg taacacgtga gcaatctgcc 120 
ctaaagatcg gaatagctcg aggaaactcg aattaatgcc ggatgtgata cgccaactca 180 
tgttggtagt attaaagctt gtaatggcgc tttaggagga gctcgcggcc tatcagcttg 240 
20 ttggtgaggt aaaggctcac caaggcaaag acgggtagct ggtctgagag gatgatcagc 300 

cacactggaa ctgagacacg gtccagacac ctacgggtgg cagcagtttc gaatcattca 360 
caatgggggc aaccctgatg gtgcaacgcc gcgtgaggga tgaaggcctt cgggtcgtaa 420 
acctctgtca ccagggagca acaagcaggt tcatagcctg ccctgagtta acctggagag 480 
gaagcagtgg ctaactccgt gccagcagcc gcggtaatac ggagactgca agcgttactc 540 
25 ggattcactg ggcgtaaagg gtgcgtaggc ggatagatgt gtcaggtgtg aaatctcggg 600 

gctcaacctc gaaactgcgc ctgaaactgt ctatctagag tattggaggg gtaagcggaa 660 

rttctggtlt~agcggtgaaa— l^cgtagate^cagaaggaa-^eeaat-ggc^aagg^agGt-T20 — 

tactggacaa atactgacgc tgaggcacga aagcatgggt agcgaaaggg attagatacc 780 
cctgtagtcc atgccgtaaa cgttgcacac taggtcttgg gggtttcgac cctttcagga 840 
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ccccagctaa cgcgataagt gtgccgcctg aggactacgg ccgcaaggct aaaactcaaa 900 
ggaattgacg ggggcccgca caagcggtgg agcatgtggt ttaattcgat gcaacgcgaa 960 
gaaccttacc taggcttgac atgtaatgga cgattttcag agatgaattt ttcccttcgg 1020 
ggctgttaca caggtgctgc atggccgtcg tcagctcgtg tcgtgagatg tttggttaag 1080 
tccagcaacg agcgcaaccc tcgtccttag ttgccagcac gtaatggtgg ggactctaag 1140 
gagacaaact ctctttgaga gtgggaaggt ggggatgacg tcaggtcagt atggccctta 1200 
cgcctagggc tacacacgtg ctacaatgcc cggtacaata ggacgcaata ccgcgaggtg 1260 
gagcaaatcc tcaaaaccgg gcccagttcg gattggagtc tgcaactcga ctccatgaag 1320 
tcggaatcgc tagtaatgac gtatcagcta tgacgtcgtg aatacgttcc cgggccttgt 1380 
acacaccgcc cgtcacatca tgaaagccgg ttttgcccga agtacgtgag ctatccctcg 1440 
ggaggcagcg tcctaaggca gggctggtga ttgggatg 1478 
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